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Tothe READER. 


... .Courtcous Reader, 


Having the Happineſs of an Intimate Ac- 

quaintance with Mr. Cocker in his Life- 
ime often folicited him to remember his 
Promiſe-to the World, of Publiſhing his A- 
rithmetick , but (for Reaſons beſt known to 
himfelf) he refuſed it 3 and (afrer his Death ) 
the Copy falling accidentally into my .hands, 


of to confiderable a moment, not queſtioning 
bur it might be as kindly accepted, as if ir 
had been prefented by his own Hand, The 
Method is' familiar ard eafie, diſcovering as 
well the Thecrick as the Practick of that 
Neceflary Art of Vulgar. Arithmetich : And in 


_ this new Edition there are many remarkable 


Alterations for the benefit of the Teacher or 


WK Learner, which I hope will be very accepta-' 
& ble to the World : I have alſo performed 


my, promiſe in Publiſhing the-Decimat Arith- 


= - -erick, which finds encouragement to my EX= 


pectation, and the Bookſellers roo, I am 


Thine to ſerve thee, 


_ John Hawkans, 
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_ Mr. Edward Cocher's 
PROEME or PREFACE. 


dence, I have heen Inſtrumental to the 1 

benefit of many ; 'by vertue of thoſe uſe- +: 
ful Arts, Writing and Engraving : And 40 
now with the ſame wanted alacrity caft this my 
Arithmetical Mite into the Publich Treaſury, 
beſeecbing the Almighty to grant the like bleſſing 
to theſe as ro my former Labours. © 


B the ſacred Infiuence'vf Divine Provi- 


Seven Sciences ſupremely excellent, 

Are the chief Stars in Wiſdoms Firmament, 
VWhereof Arithmetickh-#-one, whoſe worth 

The Beams of Profit and Delight ſhines forth ; 
Thu crowns the teſt ; this makes mau's mirtd complete ; 
Thy treats of Numbers, and of thi we treat. ' © 


I have been often. deſired by. . my "intimate 
Friends to publiſh ſomething on this ſubjett- ; 
who in a pleafing Freedom have. ſignified to me 
that they expetted it would be extraordinary, 
How far 1 have anſwered their Expettation, T | 
know uot ; but this I know, that. I have de- © 
ſigned this Work, not extraordinary abſtruſe or 
| profound, 


c- 


\ i 


The Proeme/or Preface. 


. ' profound, but have by pil means poſſible within 
the Circumference of my Capacity, endeavou- 
red to render it extraoramary uſeful to all thoſe, 
whoſe Occaſions ſhall induce them to make uſe of 
Numbers. If it be objefted that the Books al- 
ready publiſhed, treating of Numbers, are in- 
munerable, 1 Anſwer, that's but a ſmall Won- 
.- der, ſince the Art 1s infinite, But that there 
| ſhould be ſo many excellent Tratts of Prattical 
Arithmetuck extant, and ſo little praftiſed, is 


t - to me a greater wonder ; knowing that as Mer- 


chandiſe « the Life of the Weal-Publick; (0 
Prattical Arithmetick is the Soul of Merchan- 
diſe. Therefore I do ingenuouſly profeſs, that 
in the beginning of this Undertaking, the nu- 
meronus Concerns of the honoured Merchants 
firſ# poſſeſſed my Conſideration : And how far 1 


# bave accommodated this Compoſure for his moſt 
worthy Service, let his own profitable Experience 


be judge. 


Secondly, For your Service, moſt excellent 
Profeſſors , whoſe Unaerſtandings ſoar to the 


ſublimity of the Theory and Prattice of this No-. 


ble Science, was this Arithmetical Trattate 


. compoſed ;, which you may pleaſe to imploy as a 
Monitor to inſtrutt your young Tyroes, and. 
thereby take occaſion to reſerve F ary precious - 


Moments, which might be exhanſted that way, 
for your more important Aff atrs. 


Tyirdly,. 


— ——. 
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The Proeme-or Preface. 
Thirdly , For you, the ingenious off-ſpring 
of happy Parents, who will willingly pay the 
full Price of Induſtry and Exerciſe fx thoſe 
Arts and - choice Accompliſhments which may 
contribute to the Felicity of your future State. 
For you, 1 ſay, (ingeniows Prattitioners) was 
this Work, compoſed , which may prove the 
Pleaſure of your Youth, and the Glory of your 

e. 


Laſily, For you the pretended Numeriſts of 
this vapouring Age , who are more diſingent- 
ouſly witty to propound unneceſſary” Queſtions, 
than ingenioufly judicious to reſolve ſuch as are 
neceſſary, For you was this Book, compoſed and 
publiſhed, if you will deny your ſelves ſo much 
a to invert the flreams of your Ingenuity, and 
by ftudiouſly conferring with the Notes, Names, 
Orders, Progreſs, Species, Properties, Proprie- 
ries, Proportions, Powers, Afettions and Appli- 
cations of Numbers delivered herein , become 
ſuch Artiſts indeed, as you now only ſeem to 
be, Thus Arithmetick ingeniouſly obſerved, and 
diligently praftiſed, will turn. to good account to 
all that fat e concerned in Accompts. All 
whoſe Rules are grounded on Verity and delive- 
red with Sincerity, The Examples are built up 


| gradually from the ſmalleſt conſideration to the 


greateſt. All the Problems or Propoſitions are 
well weighed, pertinent, and clear, and not one of 
| them 


The Proeme or Preface. 


them throughout the Traft taken upon truſt | 
therefore now, 


Zojlm and Mom lie you down and dye, | 
For theſe Inventions your whole force defye. 
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LY 


Edward Cocketl 


| 
| 
| 
| 


uſt | Covrteous Reader, | 
7) Eing well Acquainted with_the deceaſed 
I Author, and finding him knowing and ſiu- 
tow in the Myſteries of Numbers and Algebra, 
pf which be had ſome choice Manuſcripts, and 
great Collettion of Printed Futhors in ſeveral 
nguages, 1 doubt not but he hath writ his 
Irithmetick ſuitable to his own Preface, and 
porthy acceptation ; which T thought to certifie on 
ef fe Requeft to that purpoſe made to him that wiſh- 
th thy Welfare, and the Progreſs of Arts, 


Ee, 


| John Collens. 
November 27th, 1677. 
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CHAP. I. 
Notation of Numbers. 


ledge, which teacheth to'number well, (v:z.) 
the Dodrine of Accounting by Numbers. 
And there are divers Species and Kinds of 
Arithmetich and Geometry, the which we do intend. 
to treat of in order 5 applying the Principles of the 


I. \ Rithmetick is an Art of Numbring or Know- 


one to the Definitions of the other : For as Magnitude ” 


or Greatneſs is the ſubje@ of Geometry, ſo Multitude 
or Number is the ſubje&t of Arzthmetith 5 and if fo, 
then theif firft Principles and © chief Fundamentals, 
muſt have like Defiaitions 3- or at leaſt, *a Semblable 
Congruency. | | 

2, Number, 15 that by which-the Quantity of any 
thing is expreſſed or nutmbred ; as the Unit"is the 


number by which the quantity of one thing is expreſſed * *” 


or ſaid to be one, and two by which it is named two, 
and 2 half by which it is named or called half, and rhe 


Root of 3, by which it is called the Root of 3, the + - 


like of any other. _ 24 

3. Hence it is that Unit is Number, for the part 15 
of the ſame matter that; is his whole, the Unit is 
part of the multitude of Units, therefore the Unit is 


oi the ſame matter that is the multitude of Units z 4 


but the matter of the multitude of Units is Number, 
therefore, the matter of Unit is number.; for elſe if 
from a- given number, no number be ſubtratted, the 
number given remaineth ; kt three be the number gi-- 
ven 3 from which number ſubtra& or take away vac, 
(which as ſome conceive is no number) therefore the. 
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hs” :” AE 9 ” III , 
2 Wotation * Chap. 1. 
number given remaineth, that is to ſay, there remain- 
eth three, which is abſurd. 

4. Hence it will be convenient to examine from 
whence Number hath its Riſe or Beginning ': Moſt Au. 
thors maintain that Unit is the beginning of Number, 
and it ſelf no number; but looking upon the Princi- 
ples and Definitions in the firſt rudiments of Geome- 
try, we ſhall find, that the definition of a Point is in 
no way congruous with the definition of an Unit in 
Arithmetick ; and therefore one, or Unit muſt be in 
the bounds or limits of Number, and conſequently 
the beginning of Number is not to be found in the 


HA © ww aunre «= £©” ww 


number one ; wherefore to make number and magni-}l q 
tude congruent in Principles, and like in Definitions, $ q 
we make and conſtitute a Cypher to be the beginning is 
, of number, or rather the medium between encreafingyc 
and decreafing numbers, commonly called abſolute off fe 
whole Numbers, and' negative or fraftional nyumbersP 
between which nothing can be imagined more agreea{ſ© 
ble to the definition of a point in Geometry ; for as YA 
point is an adjun& of number and it*felf no line, fo ih: 


- (6) Cypher an adjun& of number and it ſelf no nu 
ber : And as a point in Geometry cannot be divided off! 
increaſed into parts; ſo likewiſe (o) cannot be divide! 
or increaſed into parts 5 for as many points though iN 

= number infinite do make no line, ſo many (o) Cyi®1 
phers, though in number infinite do t 
make no number. For the line AB A 
cannot be increaſed by the ad- C 
dition of the point C, neither can' | 
the number D -be increaſed by the 
gddition of the (o) Cypher E, 
or if you add nothing to 5s," ſum 
the Sum will be 6, Co_) neither 1n- 
creaſing nor diminiſhing the num- 
ber 6, but if it be granted that 

AB be extended or prolonged to C v'd <a 

the point C, ſo that AC be made 6: © 

a continued line, then A B 1s in- LP 4 

_e:eiſcd by the addition of the point C, in like m 8. E 


tt & 


ap. 1. of Numbers. 3 
;n-Yner if we grant D6 be prolonged to E (o) ſo that DE 
(50) be a continued number making 60, then 6 1s aug- 
mented by the aidof (o)as to the conſtituting the num- 
u- {ber (60) fixty 3 and furthermore that one or unit 15 
er, {matcrial and a number,and that (o) is the beginning of 
ci- number is proved by all Authors, altho indire&ly, fur 
1e-the Tables of Sines and Tangents prove one degree to 
inflbe a number, becauſe the Sine of pl degree 1s 174524 
-inflCthe Radius being 10000000_) and the beginning.of 
-infl that Table is (0) and to it anſwereth 00000, Wc. * 7 
tlyl 5- Hence it 15 that number' is not quantity diſcon- 
the tinued, for all that which is but one quantity, is not 
ni-Y quantity disjunR, (60) fixty as it is a number, 1s: one 
ns © quantity, viz. one number (60) ſixty; therefore as it 
ing is number, it is not quantity disjan& ; for number 15 
ing ſome ſuch thing 1n magnitude, as humidity in Water 
off for as humidity extends it ſelf through all and every 
ers} part of Water, ſo number related to magnitude,” doth 
2eaFextend it ſelf through all and every part of magnitude. 
Alſo 'as to continaned Water doth anſwer continued 
Mhumidity, ſo toatontinued magnitude doth anſwer a 
continued number. As the continued humidity of 
any intire Water , ſuffereth the ſame diviſion and _- 
diſtinftion that his Water doth; fo the continued — 
Number ſuffereth the ſame diviſion and diftin@ion 
thit his magnitude doth. - From: all which Confidera- ' 
tions we might enlarge a further digreſſion .concern- 
ing number and magnitude, by comparing the defini- 
tions of the one with the Principles of -the-otherx, for 
having found a (o) Cypher to be anſwerable in detini- 
tion toa point un magnitude, we may very welFeon- 
clude that number may be congruent to a key ao 
the Figurative Numker to be conſonant in definition - 
with a Superficies, and Solid, gc. in the order of 
Geometrical Magnitudes, x 
6. The Charatters or Notes by which Numbers are 
ſignified,or by which a Number is ordinarily expreſſed 
are theſe following, (viz.) o Cypher or nothing, 1 One, - 
2 Two, 3 Three, 4 Four, 5 Five, 6 Six,'+7 Seven, - 
ms Eight, '9 Nine : The Cypher, which though af ” 1 
GY 2:1 | te” 56 
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ſelf fignifieth nothing (viz.) exprefſeth not any certain 
or known quantity, but is the beginning, Radix,or Root 
of Number, and the other nine Figures or Characters 
are called ſignificant Figures or Digits. 

77. In numbers of any ſort, two things are to be 
conſidered, ((viz.) Notation and Numeration. 

8. Notation teacheth how to deſcribe: any number 
by certain Notes and_Charadters, 'and-to declare the 
value thereof being ſo deſcribed, -and that is by De- 
. grees and Periods. | 

9. A degree conſiſts of three figures, viz. of three 
places comprehending Units, Tens and Hundreds, fo 
36s is a degree, and the firſt figure (5) on the right- 
hand; ſtands ſimply for its own value, being Units or 
ſo many ones, (viz.) five; the ſecond in order from 
the right, ſignifies as many times ten, as there- are 
Linits contained in it, (viz.) fixty ;_ the third 1n the 
ſame order ſignifies ſo many hundreds as it congain 
units, ſo will the expreſſion of the Number be, three 
hundred fixty five ; alſo 789, is ſeven hundred eighty 
nine; (7c. 

10, A Period is when a Number confiſts of more 
than three figures, or places, and whoſe proper order 
#5 to'prick or diſtinguiſh every third place beginning at 
the right hand, and ſo on to the.left; . ſo the Numb 
63452 being given, it will be. diſtinguiſhed thus 
63-452,” aid expreſſed thus, fixty three thouſand four 
Hundred fifty two, likewiſe 4.578-235-782, being di 
ſtinguiſhed as you ſee, will be expretied thus, four 
thouſand five hundred ſeventy eight millions, - twe 
hundred thirty five thouſand, feven hundred eight 
two. . | 

7 1. Number 1s either Abſolute. or Negative. 

12. An Abſolute, of intire,. whole, increafing num 
ber, is that which by annexing of another Figure 0 
Cypher it becomes ten. times as much as it ſtood fc 
before ; and if two Figures or Cyphers be annexed; it 


makes ita hundred times more than it ſtood for' be 
fore, (5c. as if you annex to the figure 6 a Cypher 
ahen it will become (60) ſixty : So if tws Cyphers arc 
z | ..an 
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annexed, then it will be (600) fix hundred, and if you 
do.annex to it a (4) four, then it will be (64) fixty 
Wl four 3 and if you annex (78) ſeventy eight, it will be 
then (578) fix hundred ſeventy cight, and fo on : By 
annexing more Figures or Cyphers, it will encreaſe in 
a decuple proportion ad Infinitum. 

13. A Negative, or Broken, Fraftional, Decreaſing 
Number, is that which by prefixing a Point or Pric& 3 
towards the left hand its yalue is decreaſed from fo- 4 : 
many. Units, to ſo many tenth parts of any thing, and 
if a point and (0) Cypher, or a Digit be prefixed, it 
will be then ſo many hundred parts, and if a Pointand 
two Cyphers or Digits be prefixed, its Value is decrea-- 
ſed to be ſo many thouſand parts ; as if you would pre- 
fix before the figure 3 a point (.) or prick thus (.3) 
if isthen decreafed from 4 Units or- Integers, to (3_) 
three tenth parts of an Unit or_Integer ; and if you 
prefix a Point and Cypher thus (.03,) it is decreaſed 
trom 3 Integers to 3 hundred parts of an Integer, 
and by this means $1. Abſolute by prefixing ofa point - 
will be decreaſed to 57, Negative which is five tenth - _ 
partSof a Pound, equal in value to ten ſhillings, and 
ſo by prefixing of more Cyphers or Digits, its value 1s 
decreaſed in a decuple proportion ad infinitum,. As in 
the following Scheme, or rather order of numbers, 
hs, we have placed (o) Cypher in its due place and order, 
ourf as-it is both the beginning and medium of number z for © 
dif going from (o_) towards the left hand you deal wiih | 
ourſ 1ntire, abſolute, whole increaſing Numbers. 


6 Increaſing Numort s. J-=>--24Gns Numbers. 
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LN But going from (0) the place of Units towards te 
her right-hand 2you meet with broken, negative, frattional; 
xr 2d decreafing Numbers. And hence .it follows tl 
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Multiplication encreafeththe produd in abſolute Num- 
bers, but decreaſeth the produt in negative Numbers, 
Alſo Diviſion decreafeth the Quotient in whole Num- 
pers, and 1ncreaſeth it in Negative or FraQional Num- 

['S, | 

14. An Abſolute, Intire, Whole,” Increaſing num- 
ber, hath always a Point annexed towards the right 
hacd 3 and therefore, ' | 
' 15. A Negative, Broken, Decimal, Decreaſing num- 
ber. hath always a point prefixed before it towards the 
cit hand, When we expreſs Integers or whole num- 
bers, as « bounds, 5 feet, 245 men; we uſually annex a 

WIS FX; | feet.men, inch, 
point or prick after the number thus, 5. 5, 26. 347+ 
But when we expreſs Decimals, or-Numbers that are 
eenved to be intire, as decreafing numbers, we do com 
monly pre5x a point or prick before the faid Decimal 
or decreaſing number, thus (.3), that 1s 3 tenths,” or | 
pritres, 03, tht is 3 hundredths, or 3 ſeconds. 

16, A. whole cr abſolute number 1s an Unit, or 
coiopoſee multitude of Units, and it 15 either a- prime 
or eiſea compounded namber. | 

17. Prime numbers amongſt. themſelves are thoſe 
which have no multitude of Units for a common me: 
ſurer as 8 and 9, or 10and x3 , becauſe not any multi 
tude of Units can equally meaſure or. divide then. 
without a Remainder, | | 

18.. Compound numbers amobtgſt themſelves arc 


thoſe whigh- have a multitude of Units for a common 
1eaſurec 45 © ana 2, hooooac Ce > #x+.gKLUTC 
x57, 4G avoreviates them to 3, and 


19. A broken namber commonly called a Frattion, 1 
a part or parts of a whole number, wiz. a part of at 
Integer, as * one third is one third part of an Unit. 
20, A broken number or FraGtion,confiſts of 2 parts 
viz. the Numerator and the Denominator.” 
- 21. The Numerator and Denominatar of a Fractic 
are {et one over the other, with a line between them 
and the Numerator js ſet above the line, and expreſſet! 
- the parts therein contained, f-- OS 
| 22. Th 
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22. Thedenominator of a _Fradion is the inferiour 
number placed below the line, - and expreſſeth the mum- + 
ber of parts into which the Unit or Integer is divided z, 
as let 3 be theFrattion given, ſo ſhall z be the nume- 
rator,and doth expreſs or number the multitude of parts 
ml contained in this Frattion; for 4 isa Fraftion compoled 
ht of Fourths or Quarters ; and the figure 3- in numbring 
ſhews us, that 1n that Fra&ion- there are 3 of thoſe 
mm. fourth parts or quarters ; alſo in the ſame Frattion 4, 
thell 4 is the denominator, and doth expreſs the quality of 
mM the Fration, viz. that the whole, or Integer, 1s here: 
: aff8 divided into 4 equal parts. | 
ch 23+ A broken number is either proper or improper, 
47 4 proper, when the numerator is lefler than the deno- 
areſl ”7inater 5, ſo.3 is a perfe@ proper Frattion, but an im- 
mM proper Fration hath its numerator greater, or at leatt 
nal equal to the denominator ; thus *Z 15 an improper 17a» 
r 2 Qicn, the Reaſon is given in the definition. 
24. A proper broken number is either Simple or Com- 
pound, wiz. Simple, when it hath cne denomination, and 
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fs Compound, when it confiſteth of divers denominations. 
If 31, 7H —25.], were given, we ſay they are either” 
of Of them ingle or ſimple frattions, becauſe they contiſt: 
a but of one numerator and one denommator 5 but if 4 of- * 
11; +5 of +34 of. a pound ſterling were given, we jay, 


L ©S 


that it is a compound broben number, or frattion; becauſe 
 theexpreſſion and repreſentation -confiſteth of more * 
denominations than one ; and. ſuch by ſome are called 
| Frafions of frattions, and they have always this Particle - 
ex (of ) between them. tae 
25. When a. ſingle broben number or fraftim,: hath” 
, 1 for his denominator a number conlifting of a. Unitin the 
an ' firſt place towards the left hand, and nothing -but Cy- 
phers from the Unit tuwards the right hand,+1t is then 
the more aptly and rigktly called a Decimal.\Fra#ion ; 
under this head are all our decreaſing numbers placed, 
'and in our ' 13th definition called Negative, and by 
that order there preſcribed, . we order them to be 
\ Decimals, by ſigning a point or prick before them, or 
the numerator regeRing the denominator ; | Therefore ac- 
%Y ; B-4. _ cording, 
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* cording toourlaſt Rule, +5, 555, +25, 52£;5, are faid 


to be Decimals ; and a Decimal Frattion may be expreſ- 
ſed without its denominator (as before_) by prefixing a. 
point or prick before the numerator of the ſaid fraction, 
and then ſhall the former fraion +5, and +235, ſtand 
thus .5 and .,28., 

But oftentimes as in the ſecond and fourth fre&ons 
+5 ..and;2?5.., a prick or point will not do without 
the help of a Cypher or Cyphers prefixed before the: 
ſignificant figures of the numeratcr, and therefore when 
the numerator df a decimal fra#ion, - conſiſteth not.'of 
ſ many places as the. denominator hath Cyphers, fill 
up the void places of the numerator, with prefixing Cy-- 
phers before the fignificant figures of the numer» 
. tor, and then ſign it for a decimal, ſo ſhall +$; be .os 
and +5; will be .o2g, and +72; will be ,0092... Now 

| by this we may eafily diſcover the denominator having 
. the numerator ; ' for always the denominator 'of any 


3 - decimal fraFion conſiſts of {a many. Cyphers, as the 


 eraty hath places, with a Unit prefixed 
faid Cyphers, viz. under the point or prick. 

26. A decimal number or fra#im, is that which is 
exprefled by Primes, Seconds, Thirds, Fourths, &c. and 
is number decreafing, Here inftead of Natural and 
Common Fraftions, as 3, of a thing, we order the thing 
or Intcger into Primes, Seconds, Thirds, Fourths, Fifths, 
G7. that our Expreſſion may be conſonant to our for- 
mer order. | | 

27. In Decimal Arithmetich we always imagine (and 
it would be very commodious if it were really ſo) 
that-all intire Units, Integers, and things are divided 
firſt into ten equal parts, and theſe parts fo divided we 
call Primes ; and ſecondly, we divide alfo each of the 
former Primes into other ten equal parts, and eyery of 
theſe diviſions we call Seconds ; and y,'we divide 
each of the ſaid Seconds into ten other equal parts, 
and thoſe ſo divided we call Thi#ds, and ſo by decima- 
. ting the former, and ſub-decimating_ theſe Jatter, we 
run on ad infinitum. #45; 

28, Let a pound ſterling, Troy-weight, Averdu-. 

| | | pois 
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Chap. t. F Nambers...  — _ 9. 
pois weight, Liquid-meaſure, Dry-meaſure, Long-mea-- _ 
{vre, time, dozehi, or any other thing, or Integer be gi- 
ven to be decimally divided ;* th this notion premiled 
we ought to let the firſt Diviſion be Primes, the next 
diviſion Seconds, the next Thirds, &c. So one pound 
Sterling being 20 ſhillings, which divided into ten -- 
T equal parts,the value of cach part will be two ſhillings z < 
it WM therefore one. Prime of a pound Sterling will ftand:* _ 
e WM thus(.1_)), which is in value 2 ſhillings, three Primes + + 
n will ſtand thus (,z), and that is in value 6 ſhillings. - -* 
f WW Again a Prime or .1 being divided into ten equal parts, : - 
i}! each of thoſe parts will be one Second, and 1s thus 

= W. cxpreſfied, (.o1_), and its Value will be found to be - 7 

2 t. tarthing, and ,£ of a farthing ; and fo will .os fig-- 

5 nifie one ſhill:ng, or five Seconds, And if .o01 bed:'- - 

w 8 vided into ten other equal Parts, each of thoſe Parts + 

g ſo divided will be Thirds, and will ſtand thus .oor, and - 
y I ' its Value will be found to be .96 of a farthing, or +25: 

e MW of a farthing; and .oog Thirds will be 2 4. and'.64 of : 

WM a farthing, or 3©2 of a farthing, &c. So that .375 þ. '* 
$ will be found to repreſent 75. and 6. ; for the 3 Primes” + 
's are 6 ſhillings, and the 9 Seconds are 15. 4 d. and +* of * 
d a penuy, and the five Thirds are x penny and +3. of a. - 
d EF penny, both which added together make 5 5s. 6 4. 

g 29. If you put any bulk or body, repreſenting an-+ | 
5, Integer if it be decimally divided, then the parts in the-- 
f- firſt decimation are Primes, the next Seconds, and the © 

KF next decimation is Thirds, the next Fourths, 8c. AS.» 7 
d BE {et there be given a Bullet of Lead, or ſuch like, whoſe -: 
) | * weight let it be 50 /. Tioy, thiscall an Unit, Integer, or. - 
d thing, then with thelike weight and matter, make 10-+ 
e other, the which together will be equal to-5o L. and-* 
e will weigh each of them 5 /. a piece, take of. the ſame: - 
Ff Y matter, and equal to $/. make 10 more, then each 4 
e of thoſe will weigh 6 ouncesapiece; alfo if again, you + 
s, | take 6 ounces, and thereof make 10 other ſnail bullets, - 
- & © each of them wil) weigh 2 penny-weight Troy 3+ and-.: 
e thus have you made Primes, Seconds, and Tviids, in*4 

reſpeR of the Integer containiug 40 i. Troy 5- and. * 
that s Primes is equal to ihe hair wats, aut 2 Primes «, 
and 5 Secrmds, is a quirtcs of the mis, and therefiire x 4 
x B45 | of 

oF 
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\ * of thefirſt diviſion, 2-of the ſecond diviſion, and 5 
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Notation of Numbers. Chap. 1. 


of the third diviſion, will be equal in weight to 4 a 
quarter of the maſs, and contain 6 1. and 3 ounces, 

30. When a decimal frafion followeth a whole 
n4mber, you are to ſeparate or partthe decimal from the 
whole number, by a point or prick 3 fo if 7 follow- 
ed the whole number 32, ſet them \thus 32.75. You 
thall find that divers Authors have divers ways in ex+ 
preffing mixt numbers, as thus, 32]75,cor 32425, or 
32+7c, Or 32|75_, or 32375,but you will find that 32.75 
thus placed and expreſſed is fitteſt for Calculation. 

I. A mixt namber hath 2 parts, the whole and the 
broken; the whole 1s that which is compoſed of Inte- 
gcrs, and the broken is a fra#zon annexed thereunto, 
So the mixt number 35; 3 being given, we ſay that 36 
is the whole number, which is compoſed of Integers, and 
the +* isthe broken number annexcd, which ſheweth 
that one of the former Integers (of that 36) being di- 
vided into-12 parts, this ;5 doth expreſs 8 of thoſe 
$2 Parts more DEIORgINg To INE 1414 35, NfEZers, 

32, Denominative numbers are of one, or of riiatly, 
and thoſe are of: divers ſorts and kinds, viz. Singular, 
called Unit,as 1 4.and Plaral,called multitude 3 as 2, 3, 
4 5, Single of one kind only, called digits, as r, 2, 3, 
4, 5, C, 7, 2, 9, and Compounds of many, 10, 11, 12,f 


» CFc. 102, 367, (Fc. 


' Superficics, or, Plane, as. 3;:;, or 57, O's. and num- 


a 


Proportional, as Single, Multiple, Double, Triple, 
Quadruple, &c. Denominate, as Pounds, Shillings, 
Pence 3 Undenominate, as 1, 2, 3, 7c. Perfett, as 6, 
28, 456, 8128, 130816, 2096128, (Fc. whoſe parts 
are equal to the numbers; Imperfe&,unequal and more 
than the ſumzas 12 to 1, 2, 3, 4, 6: Imperfe&, unequal 
and leis than the ſum, as 8 to 1, 2, 4- Numbers Com- 
menſurable- and” Incommenſurable, 2s 12 and 9 are 
Commenſuyable, becauſe 3' meaſures them both, 

But 6 and*17 are Incommenſurable, becauſe no one 
c:mmon nmber or meaſure cin meaſure them. Linear 
in form of” a Line, As .......-.. Superficial in form of : 
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ber cubical or ſolid in -form of a Cube. Theſe two-- 
latter are otherwiſe called figurative Numbers + There : 
are alſo other Numbers called Tabular, as Sines, Tan- 
ho gents, Secants, Q'c. Others that be called Loga- - 
he rithms or borrowed Numbers, fitted to proportion 
W for eaſe and ' ſpeedy Calculation of all manner of 
ou Queſtions. 
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, CHAP. IL. 

he | : 

ell Of the Natural Djviſion of. Integers, and the. 

a ſeveral Denominations of the Parts. 

-. 1. TD Efore we come to calculation or the ordering of” 

li- Numbers to operate any Arithmetical Queſtion. 

We propoſed, we will-lay down Tables of the denomina=- . 


tion of ſeveral Integers; and after that (having men-- 
tioned the ſeveral ſpecics or kinds of Arithmetick) we- 
Y, ſhall immediately handle the Species of Numeration,, 
which are the main Pillars upon which the whole Fa-- 
3, brick of 'this' Art is. built. 


35 

b. Of Money, Weights, &Cc. 

6. ol 
= . 2. The leaſt Denomination or Fration of Moneyv 
6 uſed in England is a Farthing, from/ whence is produ- - © 


ts ced the following Table, called the Table. of Comms 
Tre UI7. 


at | And therefore 
wy 1 Fatth, 1 FuithingYl. '% - d. qrs, 
| 12 Pence 1 Shilling ( 1—20—240—960 
ne 20 Shill, - Ci: Pond 1 12— 48" * 
ar S—4; 
: wy 
m The firft of theſe Tables, viz. that on the left EandZ. 


1s plain and caſle to be underſtood.and thereforewantss 
Ft” i N29 
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 - 12 _ © © Of Money, Weights, © Chap. 2. 
no direfions. In the ſecond Table above the line you 
have 14. 205. 12d. 4qrs. whereby is meant that 
2 pound 1s cqual to 2o ſhillings, and one ſhilling js 

<qual to 12 pence, and one penny is equal to 4 far- 
things, under the line is 14. 20s. 240d. 960'qrs. 
which fignifies one pound to- contain 20- ſhillings, or 
240 pence, or g6o farthingsz in the ſecond line be- 
low that 15s. 124. 48 grs. the firſt ſtanding under 
the Denomination of $S ilin , whereby is tobe noted 
that one ſhilling 1s equal to r2 pence, or 48 farthings, 
and likewiſe that below that, one penny is equal mn 
valve to four farthings z; underſtand the like reaſon 

. In all the following Tables of Weight, Meaſure, Time, 

Mation and Dazen, Ef 


Of Troy-weight. 


» 


' 3+ The leaſt Fraftion or Denomination of Weight 

vſcd in Engtazd, is a grain of Wheat gathered out of 

* the middle of the Ear, and well dryed ; from whence 

- are produced theſe following Tables of Weight, called 
Top-weight. 


32 Grains of Wheat c 24 Artificial Grains 
24 Artificial Grains ( $ ) 1 Peny-weight 


20 Penny-weight = ! 1 Ounce Ko 
12 Ounces 1 Pound Troy-weight 
And therefore, 

I. 041.  þ-w. grains. 
] aro ermrurnoens | 2 20 24 
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Troy-weizht ſeryeth only to weigh Bread,Gold, Silver, 
and F etaarzes5 it alſo regulateth and preſcribeth a 
Fur; i w toi keep the Moncy of Enzland at a certain 
G Gandar& 


OI” "= 
a5 Sc.# TTL 


« 


. o So p2 = : & 1 I 4 os - _ q s 4 -< : , | | ” are] of 
Chap. To _ and «av wres, 13 "A 


ſtandard. The Goldſmi/hs have divided the Ounce 
Troy-weight into other parts, which they generally call 
Mark-weight 3 the denominative parts thereof are as 
followeth, viz. A Mark (being an ounce Troy) is di- 
rs. vided into 24 equal parts, called Carects and each Ca- 
or re into 4 grains, ſo that ina Mark are 96 Grains; by 
Xe- this weight they diſtinguiſh the different fineneſs of 
er their Gold; for if to the fineneſs of Gold be put 2CareRts 
ed of Alloy Cwhich-15 of Silver, Copper, or other baſer * 
ps, Metal, with which they uſe to mix their Gold or Silver - 
in to abate the fineneſs thereof ) both making. when cold 
on Y but an ounce, or 24 Carctts, then this Gold is faid to 
e, be 22 Cares fine, for it it come to be refined the 2 . 
Cares of alloy will fly away, and leave only 22 Cares 
of pure Gold, the like to be conſidered of a greater or 
tefſer quantity ; and as the finenefs of Gold is'cftimated- - * 
by Cares, ſo the fineneſs of Silver 1s diftinguiſh'd by - +; 
ht ounces z for if a pound of it be pure, and loſeth:; no; 
of thing-in,the Refining, ſuch Silver is faid to be twelve** 
ce ounces fine; -but if it loſeth any thing, it is ſaid tocotts. 
7 tain ſo much fineneſs as the loſs wanteth of 12 ounces, 
as if it loſe an ounce, it is ſaid to be y1 Qunces, fine, 
and if it loſe one ounce 14 penny-weight, then it ts © 
faid to be 100unces 6 penny-weight fine,and that which: © 
loſeth 2 ounces 4 penny-weight 16 grains, is ſaid to be 
9 ounces 15 penny-weight 8 grains ne, GG. the like, 
of a greater or leſſer quantity. =. 


Of Apothecaries Weights. 

4:The Apothecaries have their Weights deduced from 
Troy-Weight, a pound Troy being the greateſt Integer, 
a Table of whoſe diviſion and ſub-diviſion followeth, 


vt. 
L | | And therefore, 
1. poynd I2 ounces (1. oun. dram. ſcrup. gr. } 
1 ounce '8 drams J) 1— 12— 8-——3 20 
i dram({ g) 3 ſcruples 1— 1I2—9g96—288—5760 
"Y 1 ſcrup. ) 20 grams 3— 8— 24— 480 
a | ; 1——;z3-—60 |} 


mamas 


in 
.< Thus.'7 
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s. Thus. much concerning Troy-weight, and its de— 
rivative weights (which as was ſaid before) ſerveth 
to weigh Bread, Gold, Silver, and. EleGtuaries ; - now 
beſides Troy-weight there 1s another kind of weight 
ufed in England, commonly known by the name- of 
Aver4upois-weight Ca pound of which is equal to 14 
ounces 12 penny- weight Troy-weizht) and it ſerveth to 
weigh all kinds of Grocery-Wares, . as alſo Butter, 
Cheeſe, Flefh, Wax, Tallow, Rozen, Pitch, Lead, 
and all ſuch kind of Garbel, the Table of which: 
weight is as followeth. 


The Table of Averdupois-weight. - 
4 quarters of a dram 1 dram 
15 drams I. Ounce 
16 oUnces & #1 pound 
28 pounds &E 1 quarter of a hundred 
4 quarters 1 hundred-wet. or 112l.. 
20 hundred 1 Tun | 
And therefore, ) 
Tun C. gis. A On. dra. gr. 


L—20— 4——2J—— 16 


—_—— wa —— 
A— 


1—20-—30—2240—35840—573440—22593760 
1— 4— IH2— 1792— 28672. 114688 
j———=23 — 448——7168——28672 

L——— I— 256 1024 

1 — 16 64. 
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Z:-woull is weighed with this Weight, but only the 
* Diviſions are not the ſame ; A Table whercof fol- 
loweth. 


A Table of the denaminative parts of Wooll-weight. . 


7 pounds | 1 clove / 
2. cloves 1 ſtone 

2 ſtones %= /1 todd. 

6 todd x ſtone 'E 1 wey 

2 weyes 1 ſack 


i2 ſachs i laſt 


And 


Chap. 2: _ and Meaſures. 154 
And theretore, _ 

Laſt Sachs © Wey . Todd Stime Cloves IU. 
Cans © and hen En es Comm 


—k_—— 
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of I ——12——24— 156—312-— 624— 4368 
4 Lnn——_ 2—J— 25— $2-—364 
0 L—64— 13 26——182 
r,  I——2——4— 28 
d, | J 2-—— I4 
h I 7 


Note, that in ſome Counties, the Wey is 255 /. Aver- © 

Jupois, as is the Syffolh Wey 3, but in Eſſex there is 

335 |. ina Wey. | | 

6. The leaſt denominative part of Liquid Meaſure 
isa pint, which was formerly taken from Troy weight, . 
' (a pound of Wheat Troy weight making 1 pint of liquid 
meaſure) but in regard of the difference between the 
'& Brewers and the Farmers of His Majeſty's Exciſe con- 
cerning the gauging of Veſſels occaftored by the diffe= 
rent Opinions of Artiſts, concerning the ſolid Inches'in 
a Gallon ; 1t was lately decided by A& of Parliamevt, 
the Statute making 292.folid Liches 1n a Beer. gallon, 
and 231 ina Wine-meaſure, and conſequently the pint 
Beer-meaſure to contain 355 ſolid Inches, and the _; 
pint Wine-meafure to contain. 284 cubical or ſolid 
Inches; from whence is drawn the following Table. © 
The Table of Liquid Meaſure. | 


&-3 cubical Inches .Y Cx pint beer-meaſure 
282. cubical Inches L pint wine-meaſure- 
Ie 2 pints L quart 
[- 2 quarts 1; pottle 
2 pottles _ 1 gallon 
8 gallons 1 fk of ale,ſoap,or herr, 
9 gallons = - I firk. of beer 
10 gallons and a half Tf & | 'T firk, of S4mon or Eels 
2 firkins 1 kiulderkin 
2 kilderkins I barrel 
"+ *_ | x Tierce of wine 
63 gallons A 1 hogſhead 
2 hogſheads _ 1 pipe or butt | 
ay - 2 pipes or bitts f {1 Tinofwine And. 


> 
»> > 


And cert"es, = 4 
Tun _. pipes hhds gal. Þts. 


2n— Z———— 


f —————2 
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- R— — —— 2016 
I——]26— 1008 
n_ 93 504 


7. The leaſt denominative part of Dry-meaſure is. 
alſo a pint,and this is likewiſe taken from Troy-weighte 
The Table of whoſe diviſion followeth. 


The Table of Dry Meaſure. 


1 pourd Troy 2 Cx pint 
2 pints I quart 
2 quarts | 1 pottle 
2 pottles I gallon - 
2 gallons «+7 peck 
4 pecks = < I buſhet 
4 buſhets ig! comb 
2 combs I quarter 
/ quarters ' I chaldron 
"5 quarters I wey 
W - 2 weys 1 F laſt 
And therefore, 


laſt wey qrs. com. buſh. pechs gall. -pints 
1 = 2— g=—= 2=— —, EMTUDIV: 4 


JH COR 
——— ———.. . —— 


t— 210-20 $80—320—640— $120 
J— 2—]O— 40—160 320— 2460 

Jn gnmmm—— 32— 64——5$12 
I——— 16—— 32——256 


J— —— 64. 
I 3 
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3. The leaſt denominative part of Long Meaſure is 2 
Bariy-Corn well dryed, and taken out of the middle 


of the Ear 3 whoſe Table of parts followeth, 


Fhe Fable of Long Meaſure. 


3 barly-corns T Fx inch 
12 inches | z foot 
3 # et -—h 1 yar da A 4 
eet 9 inches, Or a I : 
is. 4 yard and quarter q Ep 1 ell Engliſh 
ff. 6 feet E | 1 fathom 
s yards and a half 1 pole, perch or rod 
40 poles or perches | 1 furlong 


8 furlongs 3J UL Engliſh mile © - 
And therefore, 


mile furl. poles yards feet inches barly-corns - + 
rata roger? Cres rm. $0 
I— 8—320—1760=285—63360—150080 
J— 40— 220 660 7920-23760 
Jommnn gy 103———Ig8— $94 
L—— g— 36—— 108 
I — I2——36 


——m—— 


And note that the yard, as alſo the ell, is uſually di- 
vided into 4 quarters, and each quarter into 4 Nails. 
Note alſo that a Geometrical Pace is « feet 3 and 

there are 1056 ſach Paces in an Engliſh mile. 
2. The parts of the Superficial Meaſures of Land are 
ſuch as are mentioned in the fo!lowing Table, vt. 


The Table of Land Meaſure, 


40 Square Poles I Rood, or quarter of 
or Petches make an Acre 


4 Roods (1 Acre 


By 


"1* Of Monty, Weights, Chap. % 

By the foregoing Table of Long Meaſure, you are 
informed what a Pole, or (which is all one) Perch is 3 
and by this that 4 ſquare Perches are 1 Rood. Now 
by a ſquare Perch is a Superficies very aptly reſembled 
by a ſquare Trencher, every ſide thereof being a Perch 

or 5 yards and a half in length, 40 of them is a Rood, 
_ and 4 Roodsan Acre. So that a Superficies that is 40 
Perehes long and 4 broad js an Acre of Land; the Acre 
containing 1n al! 160 ſquare Perches. 

.1o. The leaſt denominative part of Time is a Mi- 
aute, the greateſt Integer being a Near ; from whence 
15 produced this following Table. , 


The Table of Time. 


1 Minute | x Minute 
60 Minutes \ Hour 
Ao. FF.. _—_ cz by TY = enduv of 
«4 TaGHYS = 1 a4) 1441 
7 Days s \1 Week, 
4 Weeks r Month 
13 Months, 1 day, 6 hou. 1 Tear 


But the Year is uſually divided into 12 unequal Ke- 
lendar Months, whoſe names and the number of Days 
_ that they contain, follow, v7. 


days ? 
FZanuary 31 | | 
TR P ” |  $o that the Year containeth 365 
April 30 | Days, and 6 Hours, but the 6 Hours 
May 31 | is not reckoned but only every 4th 
Fune 3o &year,and then there is a day added to 
Fuly 34 { the latter end of February,,and then it 
Auguſt 31 | containeth 29 days, and that year 1s 
September Jo | called Leap-year,and containeth 365 
ober 31 days. 
November 30 


December 19 


And 


t- 
Ys 


id 


Minutes, ſo each Minute is ſubdivided into 60 Seconds,  _* 


'19 


And here note that as the Hour is divided into 60 : 


and each Second into 60 Thirds, and each Third into 
60 Fourths, Oc. | 

The Tropical Year by the exafteſt obſervations of 
the moſt accurate Aſtronomers is found to be 365 Days, 
s Hours, 49 Minutes, 4 Seconds, and 21 Thirds. 
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CH AP. III. 
Of the Species or Kinds of Arithmetiok, 


I. Rithmetick is either Natural, Artificial, Analy- 
tical, Algebraical, Lineal or Inſtrumental. 

2, Natural Arithmetick is that which is performed 
by the Numbers themſelves ; and this is either Poſi- 
776 of Negative. F0n07e Wh 1 wrougnt oy Certain 
;znfallible numbers propounded, and this either Single 
or Comparative z Single which conſidereth the nature 
of numbers ſimply by themſelves ; and Comparative, 
which is wrought by numbers as they have relation one 
to another. And the Negative partrelates to the Rule 
of Falſe. | | 

3- Artificial (by fome called Logarithmetical) Arith- 
metick is that which 1s performed by artificial or bor- \ 


rowed muUPer's iavented for that purpoſe, and are cal- 
tu Logarithms., | = 


4. Analytical Arithmetick, is that which ſhews from - 
a thing unknown to find truly that which is ſought 5 
always keeping the Species without Change. - SEE 

5. Algebraical Arithmetick,is an obſcure and hidden 
Art of Accompting by Numbers in reſolving of hard 
Queſtions. | 
_ 6: Lineal Arithmetick,is that which is performed by 
lines fitted to proportions, as Geometrical ProjeRions.-- 

7. Inſtrumental Arithmetick, is that which is per-_ 
formed by Inſtruments fitted with Circular and Right” 
Lines of Proportion, by the motion of an Index or 
otherwiſe. 8, The + 
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©” as on of - "=" Chap. TI 
8. The parts of Single Arithmetick are Numeration 
and the ExtraQion of Roots. | "at * | 
'9- Numeration is that by which certain known 
Numbers propounded, we diſcover another Number 
unknown. | | 
10. Numeration-hath four Species ; viz. Addition 
Subtra&tion, Multiplication and Diviſion. - 
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CHAP. Iy. 
Of Addition of Whole Numbers. 


I. 7 Emmys is the Reduftion of two or more nums 
£ A bers of like kind together into one Sum or 
Total, Or it 15 that by which divers wmbers are added 
2  kogether, to the end that the Sum or Total value of 
_ - themail may de diſcovered, oh 
The firſt number in every Addition is called the addi- 
ble number, the other, the number or numbers added, and 
' the number invented. by the Addition is called the 4g- 
gregate or Sum containing the value of the Addition: 
I The Collation of the numbers, is the right placing of 
the mmbers given reſpettively to each denomination, 
and- the. Operation is the artificial adding of the 
F/ . numbers given together in order to the finding out of 
Y the Ageregate or Sum, 
2. In Addition, plaucc the numb. gircn Ee If 
_ the one above the other, in-fuch ſort, that the like 
degree, place or denomination, may ſtand in the ſame 
Series, viz. Units under Units, Tens under Tens, Hun- 
dreds under Hundreds, gc. Pounds under Pounds, 
| Shillings under Shillings, Pence under Pence, Ofc 
| — -Yards under Yards, Feet under Fect, (5c. | 
| 3. Haviog thus placed the numb2rs given (as before). . 
and drawn a Jine under them, add them together, be-. 
inning wich the lefſer denomination, viz. at the right 
" hand, and ſo on, ſubſcribing the ſum under the line. 
| reſpeGtively ; as for Example. 
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Let erg be given 3352 and 213 2nd 133 to-be * 
added” together, I ſet the Units in' each particular 
number under each other, and fo likewiſe the Tens 
under the Tens, (Fc. and draw a line under 

them, as in the Margent, then I begitrat the 3352 
place of Units, and add them together up- 313 
wards, ſaying, 3 and 3 are 6 and 2 make 8, , 133 


"which I ſet under the line, .and under the 


ſame Figures added together.z then I pro- 3698 
ceed to the next place, being the place of 

Tens, and add them up 1n the' ſame manner as I did 
the place of Units, ſaying, 3 and 1 are 4 and 5 are 9, 
which I likewiſe ſet under the line reſpe@ively*, then 
I go to the place of Hundreds, and add them up as I 
did the other, ſaying, 1 and 2 are 3 aud 3 ares, which 
] alſo ſet under the line and laſtly, I go to the place of .. 
Thouſands, and becauſe there are no other figures to 
add to the 2, 1 ſet it under the jine in its reſpettive 
place, and fo the work is ftaithed 3 and I find the ſum 
of the 3 given numbers to be 3658. 

4+ But if the Suin of the tigures of any Series ex- 
ceeds ten, or any number of tens, fabſcribe under the 
ſame the Exceſs above the tens, and for cvcrv ten 
carry one to be adled to the next Serics towards the 
left hand,and ſo go on until you have hmincd your ad- 
dition ; always remembring, that how great ſfocyer the 
ſar of the Figures of th: {ait Series is, it muit all be 
ſet down under the line reſpeRively, So 3578 being 
given to be added to 2357, I ft them down as is be- 


' fore direQted, and as you ſce in the Margent, with a 


line drawn under them, thei I begin - and 

add them together, faying 7 and 8 are 15, 3678 
which is $5 above 10, wherefore I ſet 5 under 2357 
the line, and carry 1 for the 10 to be added ———— 
to the next Series, ſaying, that I carried and 6035 
gis 6 and 7are 13, wherefore I ſet down 

3 and carry 1 (for the tev) to the 'next Series, 'then 
I fay 1 that I carried and 3 are 4 and 6 are 10, now 
becauſe it comes to juſt 10 and no more, I.ſet © under 
the line and carry 1 for the 10 to the next, and ay, I 
tnat 
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tha. carried and 4 are 3 and 3 are 6, which I ſet. 


dow. in its reſpeQive place,- thus the addition is en- IN 2 
ded,.and the total Sum of theſe numbers 1s found to Ii c: 
be 6035, ſeveral Examples of this kind folfow, p 
«ws | fc 
: (354967 it 

Numbers to ) 573846 k 

be added ) 785946 Kt 

347205 | Yt 

4 

Sum 2061864 2 

. 

748647 | © - (£45345 t 


Numbers to ) 455834 Numbers to ) 39974 


be added 76483 | 8437 
( 648300 | be added , 


Sum 1939264 , _ 
um 9285 


5. If the Numbers given to be added, are contain- 
ed under divers -denominations 3 as of Pounds, Shil- 
lings, Pence and Farthings 3 or of Tuns, Hundreds, 
'- - Quarters, Pounds, (&'c. Then in this caſe having diſ- 
* Pyſed of the Numbers, each Denotrnation under 0- 

ther of like kind ; beginning at the leaſt denomina- 
tion, (minding how many of one denomination do 
make an Integer of the next) and having added them 
up, for-every Integer of the next greater denomina- 
=. . .tion that you fimd therein contained, bear an Unit in 
mind to be added to the ſaid next greater denomina- 
' tion, expreſling the exceſs reſpettively under the 
line, proceed in this manner until your addition be fi- 
niſhed 3 the following Examples will make the Rule: 
plain to the Learner; Thus theſe ſeveral ſums bein 
given to be added,” viz. 136k 135. 44d, 2497s. and 
791. 675: 40d; 34rs, and 334. 18 5. ogd. 1 9. 
F * alſo 15 4. 09 5. osd. oqrs. The numbers being di- 
ſpoſed according to order will ſtand as in the Margent, 
Then I begin at the denomination of Farthings, 
. | an 
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and add them up, ſaying 1 and 

3 are 4 and 2 make 6, now I. I. s. d.qrs 
conſider that 6. farthings 1s 1 136—13—04—2 
penny and 2 farthings, where- 7J9—07—10—3 
fore I ſet *down the 2 farthings 33—18—og—1 
in its place under the line, and 15—o09g—0;—0 
keep 1 in mind to be added to _——— 
the next denomination of pence 5 255—o09—0;—2 
then 1 go on, ſaying 1 that I car- 

ried and gares and 9g are 1; and io are 25 and 4 are 
29, now I conſider that 29 pence are 2 ſhillings and 
s pence, whereof I ſet the 5 pence in.order under 
the line and keep 2 in mind for the 2 ſhillings, to be 
added to the ſhillings; then T go on, ſaying, that z 1 
carried and 9 are 11, and 18 are 29, and 7 are 36, 
and r3 are 493 then I conſider that 49 ſhillings are 
2 pounds and 9 ſhillings, wherefore I ſet the 9 ſhillings 
under the line, and carry twofor the 2 pounds, to the 
next and laſt denomination of pounds, and proceed, 
ſaying 2 that I carricd and 5 make 7, and 2 are 10, 
and 9 are 19, and 6 are 25; then I ſet down $5 and 
carry 2 for the tens, and proceed, ſaying, 2 that I 
carry and 1 15 3, ard 3ares6, and 7 are 13, and 3 
make 16 I ſet down 6s and carry 1 for the 10, and 
g0 olt, ſaying 1 that I carried and 1 are 2, which I ſet 


n- 
to 


and thus I find the Sum of the foreſaid numbers to be 
26g, 98. 5d. 24rs. This tothe ingenious Pratti- 
tioner 15 fufficient, but I ſhall (for. the further illumi- 
rating of weaker apprehenſions_) explatn the opera- 
tion of another Example'in Troy-wergbr ; and here the 
Learner muſt take notice 'of the Table of Troy-weight 
mentioned or ſet down in the third Seftion of :rhe. ſe- 
cond Chapter. The numbers given in this Example 
are 38 l, 70%. 13 p.w. 18 gr. and $01. 1o og 1o paw. 
12 gr, and 424. o8 of, og pw. 16 gr. and in or- 
der to the Addition thereof, I-place:them as you 
ſee, and proceed to operation 3 ſaying, 16 and 12 are 
28, and 18 arc 46 3 now becauſe -24 grains make 

| 1 penny 


in its place under the line, and the work is finiſhed 3 ”. 


_ 1x peuny-weight, 46 grains are 

x penny-weight and 22 grains ; 
wherefore I ſet down' 22, and 
carry 1 for the penny-weight, and 
going on I ſay, 1 that I carry and 
s make 6, and 1o are 15, and 13 
are 29, which is one ounce and 


an1 carry 1 to the ounces, ſaFing 


6 — : : F " P- rey a , ar ey ” * p 
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9 penny-weight, 1 ſet down 9 in'its place under theline 


's are 9, and ioare 19, and 7 are 26, and becauſe 26 
| ounces make 2 pound 2 ounces, I ſet down 2 for the oun- 
ces, and carry 2 to the pounds; going on,2-that I carr 
and 2 are 4,-and 8 make 12, that is 2andgo 13 then 
x [ carryand 4 are 5,and's are 10, and 3 are 13, which 
I ſet down as in the Margent, and the work is finiſhed, 
and Ifind the ſum of the ſaid numbers to amount to 1321, 


f 


I, 0% pw. 8 
38—07—-13-18 
$0—1I0—10—12 
42—083—0$g-—16 


132—02—09—22 


i that Icarry and 8 


2 0% 9 Þ.W. 22 gr. This is ſufficient for the underftand-W 7 
ing of the following Examples, or any other tha 
ſhall come to thy view. The way of proving theſe, 
or any Sums in this Rule, is ſhewed immediately afte 
the enſuing Examples. | 
Addition of Engliſh Money. 
. þ : 11805 1 ſ.. $5 Me tbo - 
436—I2—07—J 48—I—11—1 : 
1 84—00—10--3 76—10--07-—3_ ; 
168— 19—04—2  18—00—05—3 
- $64—I1I—TI1—0 24—19—09—2 
1954=-02—09—2 168—06—10—T | 
A Additim of Troy-weight. 
| I. . %% pw. &. | l 0% Pow. 2s 
| I $6—07—13--12 14$—09—12—18 
\ 18—06—04—20 725—08—14—10 
? 11-—102,6—18 2380—079—o06—13 | * 
Gang —t0—22 83--10—16—20 _ 
19 —R*41—04 130—00— 10-12 a 
22—@&=-0000 74—07—1 ,—00 
97—04—17—04 | I54l—o8—16—01 


Additic 
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Addition of Apothecaries Weights, 


I. - 04.. dr. ſe. gr. { 1. og. dr. ſe. - gr. 
48—07—1—0=14 | 60—03—4—0—19 
74—0$—g-2—10 $3—1I0—6 —0—14 
64—10—J—I—16 | 34—08—2—I—Is 
I79—08—I1—0-I1 I9—II—2—2—1k 
34—09—6—I—o09 | I60-07—t—2=1g 
ARA nr SN NE WY 

240—05—6—1—00 | —- - 
p 3$8—07—7—0—12 

Addition of Averdupois-weig/t. 

Tun SY NT oun dr. 
7 g———I1; | 36 TO w=——=— ]2 
f3——07JT —z-—21 !} 22- I ——123 
GOon—]-17 IT O7 G4 
21——0J——0——25.| 15 Cfamm—_— 
12 —I5—0—7 20 CO ———— 

21 8——16——0 og | 105 -03= — 

_ ——R—_ | | — — 

Addition of Liquid Meaſure. 

Tun pipe hbd gall. | Tans hids gall. pts 
. AS TU IE. yen rao po 
I gn Qemannene ene BY 1 2——I——23——5 
nn Sen ning 2 po—o—_————y 
I 2——1 O—— | g)————=22-——;z 
2-—————1 { 17 O——20-——0) 

133—I————60 MGmeohotiemmm feng 

— — ——————— | — —_— — — 
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\ : 
Addition of Dry Meafwre.. 
Chald. - grs. bilſh. pec. | qrg. buſh. pec. gall 


JJ nicapmns Senennnns [| ence 
. - GOommmmnmnntns {| cnm—m_— I nos ( 
I4 Ha — 
| 40 2—O— 
| 30 O—— —( 


Ares 
—_ — 
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Addition of "Long Meaſure. 


Additim of Land Meaſure. 


rood perc. | Acte 


j 
", 


UNDUE: 
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whole Number s. 


6. Addition is proved after this manner, when you 
have found out the ſum of the. Numbers given, then 
ſeparate the uppermoſt line from the reſt,with a ſtroke 
or daſh of 'the pen, and then add them all up again as 

ou did before, leaving ont the uppermoſt line,” and 
having ſo done add this new invented ſum to the up- 
permoſt line you ſeparated, and if the Yum of thoſe 


27 


2 lines be equal to the ſum firſt found'out, then the 


work was performed true, otherwiſe not, As for Ex- 
ample, Let ug prove the firft Example of Addition of 


Money,whoſe ſum we found to be 2651. 9s. 5d. 249i. 


and which we prove thus, having 


ſeparated the uppermoſt 'yum- 1 5s. 4. gs. 

ber from the reſt, by a'Ihe as 136—13—04—2  * 
you ſee in the Margent, then 1 —— — 
add the ſame together again, lea 7T9—07—10—3 
ving out the ſaid uppermoſt line, 33—18—o0g—t 

and the ſum thereof I ſet under 45—o0g—05—9 

the firſt ſum or zsrue ſum, which ——— 
doth amount to 1281, 16 5. 014, 255—09—0—2 


o qrs. then again I add this new 
Sum to the uppermoſt line that 
before was ſeparated from the 
reſt,” and the ſum of theſe two 
is 265, 09s. ogd. 29rs. the 


—_————— 


128-—16—01—o 


—_— 


b— EG —————_— — 
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ſame with the firſt Sum, and therefore I conclude that 
the Operation was rightly performed. 

7. The main end of Azdirion in Queſtions Reſolv2- 
ble thereby, 1s to. know the ſum of ſeveral Debts, 
Parcels, Integers, &'. Some Queſtions may be theſe 
that follow. %, det 

Nueſt. x, There was an Old Man whoſe Age was re- 
quired, to which he replyed, T have ſeven Sons, caci1 
having two years between the birth of cach ather, and 
in” the 44 year of my Age my eldeſt Son was born, 
which is now the Age of my youngeſt ; I demand 
what was the Cld Man's Age ? 


"" W&. Now 


- 


Now to refolve this Queſtion, firſt ſet down 44 
the Fathers Age at the birth of his firſt Child, - 12 
whieh was 44, then the difference between the - 44 
eldeſt and the youngeſt' which 'is 12 years, 
and then the Age of the yoangeſt which 1s 44, 100 
and-then add them all together, and their ſum 
15 100 the compleat Age of the Father. 

Nueſt. 2. A Man lent his Friend, at ſeveral time 
theſe ſeveral Sums, (viz.) at one time 63 [. at anc 
ther time-go l. at another time 48 /.- at another time 
1564, now I defire to know how much was lent hir 
11 all, | þ oh 

Set the Sums lent one under another.,' - 63 


as you ſee in the Margent, and ther add gof© 
them together, and you will find their Sum 48” 
to amount to 317 1. which is the Total of af! 156} 0! 
the ſeveral Sums lent, and ſo much is due to. 01 
the Creditor. | 317 © 
Queſt, 3. From London to Ware is 20 miles, thenee be 
Huntington 29 miles,thence to Stamford 21 miles,then 
to Tuxford 35 miles, thence to Wentbridge 25 miley 
from thence to Tork 20 miles, Now I defire t@Þ 0! 


know how many miles it is from London to York acco 
- ding to this reckoning. | 

Now to anſwer to this Queſtion, ſet down - 29.5 
the ſeveral diſtances given, as you ſce im *?*F a 
the Margent , and add them together, and. ;,}| _ 
you will find their Sum to amount to 151, 5 & 


- which is the true diſtance in miles between 20 i dc 


London and Tork, 751i fn 
Queſt. 4. There are two numbers, the leaſt where (5 
of is '4o, and their Difference Pa 
is 14, I defire to know 40Y ur 
what is the greater number , | 4 
and alſo what is the Sum of. | re 
them both ? Firſt, ſet down greateſt 54 lo 
the. leaft, wiz. 40, and 14 leaſt 4oſſ8 let 
the difference, and add them | an 
together, and their ſum is ſum o4f be 


«4 for the greateſt number, 


the 


then I ſet: 40 (theleaſt) under 54 (tht greateſt) and 
add them together; and their Sum is 94 equal to the 
greateſt and leaſt nunibers. ok 


— th — 
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CHAP. v. 
Ti Of Smbtrattion of Whole Numbers. 


hinf 1+ G om 1s the taking of a lefſer number out 
of a greater of like kind, whereby to find out- 
63} © third nutmber, being or declaring the incquality, 
go exceſs, or difference between the numbers given z or: _ 
28 5ubtrafion is that by which one number is taken out..0 
$6} of another number given, to the end that the retiduc 
or remainder may be known, which remainder is alſo - 
17] called the Reſt, Remainder, or Difference of the num» 
e t@ bers given, * 
n 2, The number out of which Subtraf#ion 15 to be 
ile made, muſt be greater, or at leaſt equal with the 
> t other number given 3 the higher or ſuperiour number 
:orf is called -the major number, and the lower or inte- 

' F riour is called the minor number, and the operation of 
20 Subtraion being finiſhed, the Reſt or Remainder: 15 
29 Fl called the difference of the Numbers given, 

v 3. In Subtraim place' the Numbers given reſpe- 
>5 | tively, the one under the other, in ſuch fort as ike << 
20 © degrees, places or denominations, may ftand -in the. 
-1 © {me Series, viz. Units under Units, Tens.under Tens, 
er (5c. Pounds under Pounds, 0c. Feet under Feet, and 
Parts under Parts, 7c. This being done, draw 2 linc. 

underneath, as in Addition, . _ - gry 
4. Having placed the, Numbers giver.as is before di- 
rected, and drawn the line under them, ſubtra the 
lower number {which in this caſe muſt- alwayes be 
leſſer than the uppermoſt} out of the higher number, 
and ſubſcribe- the difference or remainder reſpettively 
below the line; and when the Work is finiſhed, the 
Fl 5G is: :- nutaber - 


_ 
% 
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number below the line will give you the remainder : 
As far Example, let 364521 be given to be fubtraRted 
from 755836, I ſer the leſſer vnder the greater as in 
the Margent,” and draw a line under them, then be» 
ginning at the Right-hand, F fay,-+ out = 
of 6 and thcre remains 5s, which I ſet 995836 
in order under the line 3 then I proceed 364521 
80 the next, ſaying, 2 from-3 reſts 1, 
which I' note alſo under the tine, and 431315 
thus I go on until! I have finiſhed the 
Work, and then I find the Remainder or Difference to 
be 43i3TI5. B20 
5, But if ir ſo happen (as commonly it doth) that 
'- the lowermoſt number or figure is greater than the. 
uppermoſt ; then in this caſe add ten to the upper- 
tmoſt number, and ſubtra& the ſzid lowermoſt num- 
ber from their Sum, and the remainder place under 
the Line, and when you go to the next Figure below, 
pay an Uvit by adding it thereto fos the ten you bor- 
rowed before, and ſubtraſt that from the higher num- 
ber or figure : And thus go on until your SubtraRion 
ve finiſhed, As for Example, Let 437 503 be given, 
from whence it is required to ſubtraft 153827, I dif- 
poſe of the numbers as is before direfted, and as you 
lee in the margent;z then I begin, ſaying, 7 from 31 
- Cannot, but (adding 10 thereto I ſay) 7 from 13 and 
there remains 6, which I ſet under the 
Line-in order ; then 1 d to the 437503 
next Figure, ſaying 1 that TI borrowed 153827 
and 2 15 3 from © Icannot, but gz from 
10 and there remains 7, which I hke» 283676 
wiſe ſet down as before; then x that I 
borrowed and 8 1s 9 from-$ I cannot, 
but 9 from 1g and there remains 6 3 then 11 borrow- 
ed and 3 15-4, from 7 and there remains 3 3_ then 5g 
jrom 31 cannot, bur 5s from 13 and there remains 8 
then 1 I borrowed and 1 are 2 from 4 and there reſts 
23 and thus the Work is finiſhed : And after theſe 
numbers are ſubtrafted one from another, the Inequa- 
lity, Remainder, Exceſs or Difference, is found to be 
283576, 


my 


; == 
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283576, Examples for thy further Experience may: 
be theſe that follow. 


From 347g016 - From 3615946 
Take _ 738642 Take $3854 
Reſts 2735374 Reſts 2609892 


6. If the Sum or Numbers to be ſubtraſted, are of 
ſeveral Denominations, place the lefſer Sum below the 
greater, and in the ſame rank and order as is ſhewed 
m Addition of the ſame Numbers ; then begin at the 
right hand and take the lower number out of the upper- 
moſt if it be leffer ; but if it be bigger than the up- 
permoſt, then borrow an Unit from the next greater 
Denominaticn, and turn it into the Parts of the leſs 


Denomination, and add thoſe parts to the uppermoſt 


Number, and from their S#m ſabtra&t the lowermoſt, 
noting the remainder . below the Line ; , then proce-d 
and pay 1 to the next Denomination for that which 
you borrowed before, and proceed in this order until 
the work be finiſhed, An Exarple of this Rule may 
be this that followeth, let 375. 13s. 09d. 1 97. te 
given, from whence let it be required to ſubtradt 55 /, 
16 8. 034d. 2qrs. In order whereunto I place the 
numbers as you ſee in the Mar- 
gent, and thus I begin at the leaft  /, $s. 4.95. 
Denomination, ſaying, two from _ 37 —13—09—1 
one I cannot, therefore I borrow $7—16 —03—2 
one penny from the next Den ———— 
mination, (and furn it into Far- g179—17—03=3 
things, which is 4, and adding —— — 
go 1 which is 5, Ifſay, but 2 
rom 5 and there remains 3, which I put under the 
line z then going on, I ſay, 4 that I borrowed and 3 1s 
4, from 7 2nd there reſts 3; then going on, 1 lay 26 
from 13 I cannot, (but borrawing one poundg and tur- 
ning it into 20 ſhillings, I add 1t to 13, and that is 
33) wherefore I. ſay, ſixteen from 33, and there re- 
mains 17, which 1 ſet under the line and go on, ſay- 
ing 1 that 'I borrowed and 7 1s 8, from 5 I cannot, 
but 8. from- 15-and there-remains 7 3 the Os I 
4 x 


32 Subtr afHon of Chap. 5: 
borrowed and $ is 6, from 7 there reſts r, and © from 
3 reſts 3, and the work is done : And I find the re- 
mainder or difference to be 319 |. 19 s. 03d. 395. 

Another Example of Troy-weight , may be this, 1 
would ſfubtrat 171, to 0z. 11 p.w. 20 gr. from 24 |, 
©50%- OOp.P, O8 groÞ I place 
'he Numbers according to the 1. 0. p.w. gr. 
_ Kule, and begin, ſaying, 20 from . 24—05—00—08 
8 I cannot, but borrow x penny- 17—10—11—20 
w::2bt, which is 24 grains, and ———— —_ 
add them to 8, and they are 32, 04%—06—08—12 
wherefore I ſay 20 from. 22 reft 

12; then t that I borrowed and 
11.15 12, from oo I cannot, but 12 from 20 (borrow- 
'vg an Ounce which is 20 penny-werght) and there re- 
warns 3, then 1 that T borrowed and 10 1s 11, from 5$ 
{ cannot,but r1 from 17 and there reſts 6 3 then x that 
I torrowed and 7 is 8, from 4 I cannot, but 8 from 
14 and there reſts $5; then 1 that I borrowed and 1 is 2 
from 2 and there reits nothing ; ſo that I find the re- 
mainder or difference to be 6 /, 602. 8 pw. 12 gr. 

7, It many times kappeneth that you have many 


> —— 1 ———_—_ 


© Sams or Numbers to be ſubtraffed from one number ; as 


Seppoſe a Man ſhould lend his Friend a certain ſum of 
Money, and his Friend hath paid him part of his Debt 
at ſeveral times, then before you can conveniently 
know what is ſtill owing, you are to add the ſeveral 
Numbers er Sums of Payment together, and ſubtraft 
their Szm from the a. Debt,' and the remainder 1s 


© the Sum due to the Creditor, as ſuppoſe A lendeth to 


Beg64 1. 135. 10d. and'B RE oe 2 
hath repaid him 99 /. r6's. Lent $54—13=—10 
o8 d, at one time, and _ = 
1531. 18s. 11d. atano- Paid at 79—16—08 


ther time, an1 2417. 15s. ſeveral 

8 d. at another time-z and payments 

you would know. how the *%** 

Accormpt ftandeth between |} 

them, or what 4s more due ©" = 

to A. Tnorder whereunto - Remains penn 
[- wo. | I fir 


yy x 


241—15—08 


163—1!8—ir 


nj I mc © xn £a 


Sabtraftion of 

| &..*..&0=.6 
Birrowed $74—10—03 
Paid 6g—1g—11 } 


—— 


[ firſt ſet down the Sum which. A lent, and draw a 
line underneath it, then under that line ſet the ſeveral 
Sums of Payment as you ſee in the Margent z and ha- _ 
ving brought the_ ſeveral Sums of. Payment into one _,; 
total by the fifth Rule of the fourth Chapter foregoing, 
I find their Sum amounteth to 485 4, 11 s. 3 &. which 
I ſubtratt from the Sum firſt lent by A, by the fixth-- 
Rule of this Chapter, and I find the remainder to be. 
79 1. 2s. 7d. and fo much is ſtill due to A, | 

When the Learner hath good knowledge of what” 
hath been already delivered in this and the faregoing - 
Chapter, he will with eaſe underſtand the manner of . 
working the following Examples.. 


1? 
FE. 


FI. 33 


whole Money.. | 

L. | 7% grs s 
TOO] Oo—ſ I——2 

r——a. - moan ! wwcas © 


— ——__ 


\ 


13 


| gl =O —— l—}. 


Renzains PAT O4 | 


DES Tons, Va |. 
Borrowed i000—00—00 
Paid 
Remains $g80—19—06 


—— 


19—00—o6 | 


—— 


- 


L. | $. d. | grs. © 
FE La—n— OS rr DY——0 | 
Il 13 COm—— « * 


Cog =——0g—— 


' s, d. 4qrs. 
Borrowed 33Z00——00 OOm—z2 * 
170 tt—o © » 

Paid at feve-} '361 13 L0—I 
ral Payments) $g90——03 O4——3 
| OR | Rs. EC. - 
Paid in all I 19. Gon—1 2——02=—3": 
ne Ann Lomas 2 


Remains due 


RY Tar 


C5 


Bought 
S9alb 


Kemgins 


Bought 
Sold 


Aemans 


Bou2ht 74 
Sold 78——04 


Bought 470——1lo0——13 


Sold in all 24 5——10——07 -— 07 


Remunjald 22 5-——00—— og 


Subtraftion of Chap &: 


, Subtraction of Troy-weight. 
. 0% ÞW. 2. 


—I16——15; 


DD —— 4 


Remains | ge ei eg 


l. 07. paw. gY. 
O00 


—_ 
D—— 


60 


—— 


Sold at \ 35——t0——18——00 
ſeveral I6—— 07 


o8 


O9 


Times, Y 48-——04——0——00 
6I——I——19 23 
23———00 O00 —— ©0 


—_— 


—_ 
— EEED< - 


17 
Subtrafion of Apothecarics Weights. 


f.' 0%. a. ſe ge. [hl «, 1 he 
J 2—24—3—0—00 | 20-00—]—-0—07 
S—D—jJ—I—1; | I0—00—l1--2—12 
gondii —-o; O—1 k—7J—o0—TIg 


— ————— — 
—— —— ——_ _ 


Subtraitian of Averdupois-weight, 


C. grs. |. | Tan' C. qrs. I. oz. ar: 
25—00—15 | I$—07—01—10—Jo--0g 
16—02—20 [LEED 


& — —— 


——— PA —_——_—_——_—_———_ ms 


CB0im23 | li-=0g— 03-—22-—00—08 


Sub: 


5: Chap. _ whole Numbers.” 
 Subtraftion of - Liquid Meaſure. 
Tuns bhd gall. | Tin hhd gall. pin. 


Bought - 40 1——30: | 60 g— 4 
Cold 16—I 40 | 15 —=3——46——6 


— 


Remains ; 23 nr am Hama > hymen —s 


— 


_ — | - 


Sultraion of Dry Meaſure. 


Chald..gqrs, buſh. pec. | Chald. grs, buſh: pec. 
Bought 100-—#00—0. yg — — 2 
Sold $4—I—04—3 | 45 —2-—z—3 


Remains 45—2-—03—1 PROT 


SubtraFion-of Long Meaſure. 


yar. grs. nails | yards qrs. nails- 
Bwught 160 1——0 344 O I 
Sold ' Cg——I—2 | 197 I 3 
gr. Remains gs —_— —— 166 2=—2, 
vc pens ep 
-12 
Fs Subtrattion of Land Meaſure. 
I; 


Acres roods per. | Acres rods © pete, 
Bought 140—2——13 | 600-———0 00 
Sold JOw——z—22 54 © 


F % 


dr: Remains 6g—23-—31 |. $45 ——3 
"O05 _ Nr | Wa ch —_ 


The Proof of Subtratim. 


3, When your Sub:raimn is. ended, if you defi © 
; fo. *, 


436 Subtr ation of Chap.'y, 
to prove your work, whether it- be true or no, then 
add the remainders to the minor Number, and if the 
Agezregate of theſe two be equal to the major number, 
thcn 1s your Operation true, otherwite falſe ; thus let 
us prove the firſt Example of the 'hfth Rule of this 
Chapter, where aftcr SubtraQion is ended, | 
the Numbers ftand as in-the Margent-; 437803 
the remainder” or difference” being 284676. 153827 
Naw to prove the--Work, - I add the ſaid ————- 
' Remainder 283576 to the minor number 283576 
153827, by the fourth Rule of wiſe fore- 

going Cs and I find yoo 2 or 437503 
Aggregate to be 437 503 equal to the.major - 15382 
es -Or Number Yam hte tne nels 
lefler - is ſubtracted. Behold the work- in 283676 
the Margent. 3 


> 437503 
The Proof of another Example may be of rite firſt 
Examp'e of the ſixth Rule of this Chapter, where it is 
required to ſubtrat 5971. 16s. o3d. 2qrs. from 
27sl. 13s o7 d. 19gr. and by the Rule | find the 
Remainder to be 317 l. 19s. 3 4. : 
2 4s,” now to prove it, I add the 4. ys. 'd. ps 
faid Remainder” 3170. 178. 34, 375=I3—07—I 
3 qrs. to the minor number 574, 5g, 16—03—2 
"15s. 02d. 02 qrs. and their fur — — 
5375, 135. 07 d.- I gr. equal 3179—17—03—3 
to the major namber, which proves —————— 
the work to be trac, but if it had 374—13—09—-1 
happened to have been either w————eroemm—_—_— 
"more or leſs than the ſaid major 
amber, then the Operation had been falfe, 
© 6. The general effe& of Swubtrattion is to find the 
diffcrences or exceſs between two numbers, and the reſt 
when a payment is made. in part of a greater Sum, 
the date of Bogks printed, the age of any thing by 
knowing the preſent year, and the year wherein tpey 
were made, created or built, and {uch. like. | 
The Queſtions appropriated. to this Ruteare ſuch as 


feilow. 
Reft. x. 


— - 


| Queft, 1. What difference is there between one 
er, thing of 125 foot long and another of 66 foot long ? 


To reſolve this Queſtion, I firſt ſet down. 


ws the major or greater number. 125, and under 126 

it the minor or Jefſer number 665, as is di- 66 
3 reted in the third Rule of this Chapter, —— 
7 and according to the fourth Ra/e of the ſame, 59g 
_ I ſubtrat the minor from the major, and the —— 
6 Remainder, Exceſs or + Difference, 'I find to 

be 59. See the Work in the Margent. 
3 | | 
7 Neſt. 2. A Gentleman owetin*a Merchant, 365 1, 
_ whereot he hath paid 298 /. what more doth he owe? | 
5 [To give an Anſwer to this Queſtion, I firſk_ 
— ict down the major number 355 /. and under | 35g 
3 it I place 278 the minor,+n4 ſubtract the one 278 7 
it from the other, and thereby: I diſcover the — 
is Exceſs, Difference or Remainder, to be 879, 8&7 7 
ml and ſo much is ſtill due- to the Creditor ; as —— {| 
hell per Margent. of | 
ifs Que. 3. An Obligation was written, a Book prin- 
-I ted, a Child born, - a Church built, or any 
-2K other thing, made in the year of our Lord 1700 
— 1572, and now we acequnt the year of our - 1572" 
-3K8 Lord 1700, the Queſtion is to know the age —— 


of - the ſaid. things, that is, how many years . 


are: pafled ' fince the ſaid things were made ? 


128 


—S I ſay, if you ſabtrat the leſfer number 1572, | 
from the greater 1700, the remainder wiil be 128, and 
ſo many. years are paſt fince the making -of the ſaid 

cl things 3 as by the Work in the Margent. 


D, Queſt. 4.” There are three Towns lye in a ſtreight 
yl line, viz. London, Huntington, and Torh, now the di- 
eV flance between the fartheſt of theſe Towns, viz. London + 
and Zork is 151 miles, and from London to Huntington 

349 miles, I demand how far it is from Huntington to * 


o/ 


' 


« 


; . be multiplyed, And thir 
.. duced by the ottier two, the one being multiply- 


*ed by the other, as if 8' were given to be mul- 8 


_- 


is 
-- 
- 


To reſolve this Queſtion, ſubtrat 459 the di- 
Nance between London and Huntington, from 


isr 

I;1 the diſtance between London and Zork, 4g 

*, and the Rcmainger is 102, for the trye di- 

ſtance between Huntington and Fork, See the- 102 
Work in the Margent, 


n— 
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CHAP: VL 
Of Multiplication of Whole Numbers. 


I, 
- like kind for the produQion of a third,which 


ſhall have ſuch reaſon to the one, as the other hath. 


to a Unit, and in effe& is a moſt brief and artificial 
compound Addition of many cqual Numbers of like 


kind into one Sum. Or Multiplication 15 that by which. 


we-maitiply two or more numbers, the one into the 
other, to the end that theiz Produt may come forth, 
or be diſcovered. 

Or, Multiplication 15 the increaſing. of any one num- 


| ber by another ; ſo often as there are Units in that 


number, by which the other is increaſed, or by having 
two numbers given to find a third, which ſhall contain 
one of the numbers as many tires as there are Units 


tn the other. Tir 
2. Multiplication hath three parts, firſt, the multipli- 


- card, \or namber to be multiplyed. Secondly, the multi. 
7 "plyer, or number given, by which the mmltipticand is to 
y, the produF, or number. pro- 


« tiplye4 by 4, I fay 4 times 8 15 32, here 8 is - 4 
the muliiplicand, and 4 is the multipher, and 32 — 


is the produth. 32 /# 


2s Multiplication is either ſingle by one Figure 3 » 


compound, that conſiſts. of many. -ole- 


b. 


" - 
OF” 


Ultiplication is performed by two numbers of. 


WY ”— PREY —_— _— —— tw. 


Chap. 6. whole Numbers.” 39 
Single Multiplication is ſaid to conſiſt of one figure, 
becauſe the multiplicand and multiplyer conſiſt each of 


du that can ariſe by ſingle Multiplication is 81, bein 
2" I theſquareof 93 and Compound Multiplication is ſai 
to conſiſt of many Figures, becauſe the multiplicand of 
multiplyer-canfiſts of more places than one 5 as if 1 
— | were to multiply 436 by 6, it is called Compoynd, be- 
| cauſe the multiplicand 436 is of more places than one, 
(viz,) 3 places. 


4: The Learner ought to have all the varietics of 
ſiagle Multiplication by heart before he can well pro- 
of -Y ceed any further in this Art, it being of 'moſt Excel- 


ch Y lent Uſe, -and none of the following Rules in Arithme- 


th. tick but what have their principal dependance there- 


wal which may be learnt by the following Table, 

ch. 44 : 

Multiplication Table. 

; EE ge 

| [_ij2j_3|4|_5|_2| 1 5] 

at #14 6 | 8 | 10 i2 | 14 [16 18. 

S 31 6' 9211s [18 | 217 24 | 27 | 

ts | 41 8 I2 | 16 | 20 | 24 28 | 32 | 35 

| |_| 125 [22 [35 [4 [457] 

: 6 | 12 | 18 24 | 30 36 | 42. 48 | THE 

off |_7j14|21|23 [35142 149 | 56 | 63. 

= 8.1 16-| 24 | 32 | 4 | 48 $5 1 64 | 72 
(9118! 27 | 3511 45 | 54 153 152 Vai 


The uſe of the precedent Table is this, - Ih the 


uppermoſt Lirie or Column you have exprefled all the 
digits from 1 to g:4 'and likewiſe beginning at x and 


"_ 


—_— 


them of a Digit, and no more, ſo that the greateſt pro- 


oing downwards in the fide Column you have the ; © 
me 3 ſo. that if. you would know the Produtt'of 


49 ' Multiplication of Chap. 64 
any two ſingle numbers multiplyed by one another, 
look for one of them (which you pleaſe) in the up- 
permoſt Column, and for the other in the fide Column, 
and running.your-eye from each figure along the re- 
ſpeive Column, in the common Angle (or place ). 
where theſe two Columns meet, there is the- product 
required, As for Example, I would know how much 
is 8 tuncs 7 ; firſt, look for 8. in the uppermoſt 
Column, and 59 in the fide Column 3 then do I caſt 
my eye. from 8 along the Column downwards from 
the ſame, and likewiſe from 9 in the fide Column; I 
caſt my eye from thence towards the Right-hand, 
and find it to meet with the firſt Colutnn at $6, ſo that 
I'conclude-$5 to be the Produ& required, it would 

| have been the ſame if you had looked;for 7 in the 
top, and 8 on the fide, the like 1s to be underſtood of 

_ any other ſuch Numbers. The Learner being perfe&t 
herein, it will be neceſſary to proceed. 

s. In compound Multiplication, if -the Multiplicand 
conſiſts of many places, and the Multiplyer of but 
one figure 3 firſt ſet down \the Multiplicand, and 
under 1t place the. Multiplier in,the place of Unirs, 
and draw a line underneath them 3 then © begin 
and multiply the Multiplyer into every. particular 
tigure of the Multiplicand, beginning at the place of 
Lnits, and fo proceed towards the left-hand, ſetting 
each particular Produtt under the Line, in order as 
you proceed, but if. any of the Produfts exceed 10 or 

$ any number of Tens, ſet down the Exceſs, and for 
' every 1ocarry a Unit to be added to the next Produdt, 
always remembring to ſet down the total pradutt of 
the laſt figure z which work being finiſhed, the Sum 
.or Number placed under the Line fhall be the true 
and Total Produ@ required. As for Example, I Fi 
would multiply. 478 by 6, firſt I ſet down | 
478, and underneath it 6 in the. place of 478 | 
Units, and draw -a line underneath them 6 | 
as in the Margent, then I begin, ſaying 6 —— | 
times $ is 48, which is 8 above 4 Tens, 2868 
therefore I ſet down 8 (the exgefs) aud | 


=” A. 0, ©&T& a 


-” oe. 


ws > Reeds 0 —_— ww wy , ww, - 4x — MNQ © 


«a. 


its. at es es qo. eh a am. 


Chap. 6. whole 4 Number f. 41 4 
bear 4 in mind for the 4 tens, then I proceed, ſaying, 
6 times 9 is 42, and 4 that I carried tis 46, I the] ſet 
down 6 and carry 4, and go on, ſaying & times 4 is 24, 
and 4 that I carried is 28, and becauſe it is the laſt f- 
gure, I ſet it all down, and fo the work is finiſhed, and” 
the produdt is found to be 2869, as was required. | 

6 Whenin compound Multiplication the multiplyer 
couſiſteth of divers_places, then begin with the f1- 
cure in the -place of Units in the multiplyer, and 
multiply it into all the figures in the multiplicand, 
peg the produ@ below the line as was direQted in 
the laſt Example; then begin with the figure of the . 
ſecond place of 'the multiplyer, (viz.) the place of - 
Tens, and w__ it likewiſe into the whole multi- 
plicand (as you did the firſt figure) placing its produtt 
under the produ@ of the firſt figure, do in the ſame 
manner by the third, fourth 'and fifth, (5c. until you 
have multiplyed all the figures of the multiplyer par- 
ticularly into the whofe-multiplicand, Rill placing the 
produdt of each particular figure under the produtt 
of its precedent figure. herein obſerving the follow- 
ing Caution, 


In the placing of the produR of each 
A Caution. particular figure of the multiplyer, you 
are not to follow the 2d Rule of the 4tb 

Chapter, v:z. not to place Units under Units, and Tens 
under Tens, &c. but to put the Figure or Cypher in 
the place of Units of the ſecond line under the ſecond 
figure or place of the Tens in the line above it, and the 
figure or Cypher in the place of Units of the third . 
line under the- place of Tens in the ' ſecond line, fc. 
Obſerviag this order till you have finiſhed the work, 
viz. ſtil placing the firſt figure of every line or produtt . 
under the ſecond figure or place of Tens it! that which 
was above it, and having fo done, draw a line under } 
all theſe particular produds, and add them together 3, * 
ſo ſhall the ſum of: all theſe produtts be the total pro» 
dudt CO | _* 
As 1f it were required to multiply 764 by 27. I ſet 
them down the ene under the other with a line _ 
| under- 


underneath them ; then I begin, ſaying 7. 764 
i times 4 is 28, then I ſet down 8,and carry 2, 27 
then ſay 7 times 6 15 42, and 2 that T carried =—— 
is 44, that 154 andgo 4 ; then 7 times 7 1s $343 
49,and 4 that I carry is g3,which I ſet Clown 1928 
becauſe I have not another Figure to multi. —_— 
ly 3 thus have I done with the 7, then T 20528 
gin with the 2, ſaying, 2 times 4 is 8, 
which I ſet down under (4) the ſecond Figure, or 
place of Tens, in the Line above it, as you may ſee 
in the margent : Then I proceed, ſaying 2 times 6 
35 12, that 1s two and carry one, then 2 times 7 is 14, 
and 3 that I carry is 15, which I fet down becauſe 
tis the produt of the laſt Figure ; ſo that the produR 
of 764 by 27 is 5348, and by 2 is 1828, which being 
placed thc one under the other, as before is dicetted, 
and as _u ſee in the Margent, and a Line drawn 
\- - under them, and they added together reſpeCtively, 
{ . make 20628 the true. ProduRt xequired, being equal 
{ to 27 times 764 
+ Another Example may be this z Let it be required 
- to multiply 5486 by 465, I difpoſe of the 


multiplicand and multrplyer, according to $486 

the Rulc, and begin multiplying the firſt Fi- 465 

| gureof the multiplyer, which: is five into ——— 

the whole multiplicand, and the Produt is 27430 

27439 3 then I proceed and multiply the g2916- 
ſecond figure (6) of the multiplier into the 21944 


multip!icand, and find the produtt to a- 
mount to 432916 which is ſubſcribed under 25 $509ge 
the other produ@ reſpettively, then do I ——— 
multiply the third and laſt figure (4) of the 

| multiplyer iato the multiplicagd, and the Produtt 15 
21944, Which is likewiſe placed uuder the ſecond 
Line reſpeftively ; then I draw a Line under the faic 
ProduRs (being placed the one under the other accord- 
ing to this Rule) and add them together, and the ſu 
15 2550990, the true Produt ſought, being equal to 
$486 tunes 45s, or 465 timGs 54856. 


More 


Þ 


—+ 
m—_ 
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43 


27 More Examples in this Rule are theſe follwin. 
= 430865 6400758 
43 4739 37495 
= 3877785 . 33404548 
28 I292595 $7606822 
goibogs * 25603032 

or 1723460 44805305 
ſce — I9202274 

6 2041869235 — 
4, _ 240002821968 
aſe | 
at Compendium's in Multiplication. 


; 7. Although the former Rules are ſufficient for all 
"> 


Caſes in Multiplication, yet 
vv becauſe in the Work of Mul- 
ly, Etiplication many times great 
al labour may be ſaved, I ſhall 

acquaint the Learner with 
el ſome Compendiums in order 
thereto, viz. If the multipli- 
86F cand or multiplyer, or both 


65 of them end with Cyphers, 


Si 6 numeris propofitis unus vel 
utergue adjuniiey habeat ad 
dextram cirew/gs ; omiſſes chr» 
eulss fiat ipſorum numerorum 
mwlitiplicaito, & fatto demuns 
tet i integrorum loci ac- 
cenſeantuy quot ſunt omifſi 
eirculi in utrogue fattere , 
Clavis Mat. c.4. 3. | 


—j then in your multiplying you may neglſe& the Cy- 
32F phers, and _—y only the ſignificant figures, and 
or Qt 


5-f| to the produtt 


hoſe ſignificant figures, add ſo 


many Cyphers as the Numbers given to be multiplyed 
—i did end with ; that is, annex them on 
ze £8 the Right-hand of the ſaid produt, fo 32000 
—| ſhall chat give you the true produdt re- 4300 


quired. As if I were to multiply 32000 + 


5 by 4300, I ſet them down order to 1-1 
1d be multiplicd as you fee in the margent, 1293 


108 but neglefting -the Cyphers in both 


d-F numbers t only multiply 32 by 43, and 137500008 


the Produtt I find to be 1376, 


to which 


coN I annex the 5 Cyphers that are in the multiplicand and 


produ@ of 32000 by 4300. 


multiplyer, and then it makes 1376000090 for the true 


8, If 


f 


' by 40007, firſt I multiply the multi- 


& . 4 is the 


4 dud required; as if you would multiply 428 by 100g 
* annex two Cyphers to 4.28 and it is 428007 If it were 


44 Multiplication of Chap. 
8. If in [the multiplyer Cyphers are placed be- 
tweev ſignificant figures,then Oo 
multiply only by the ſignifi- defrag any ing" 1 1, wn 
cant Figures neglefting the- [11ge. cap. 9. de Arie 
Cyphers,but here ſpecial no- | 
tice is to be taken of the true placing of the firft figure I 11 
after the negle& of ſuch Cypher or: Cyphers; and I} V 
therefore you muſt obſerve in what place of the mul- Þ t! 
tiplyer the figure you multiply by ſtandeth, and ſet 
the firſt figure of that produ& under the fame place 
of the produdt of the firſt figure of your multiplyer : 
As for Exawple, let it be required to multiply 371 568 


. 
% 


plicand by 5, and the produt is 371568 

2600976, then neglefing the Cy- 40007 

phers I multiply by 4, and that pro- ———— 

dutt 1s Le 272, now I conſider that 2600996 
ſth figure in the multiplier, 1486272 


therefore I place two (the firſt fi- '— — 
gure of the- produt by 4) under 14865320976 
the fifth place of the firſt Produ@ by 

7, and the reſt in order, and having added them ta» 
gether, the total produ@ is found tobe 14865320976, 
other Examples 1n this Rule are theſe following, = 


327 586 7864371 
6030 20604 
93827580 31457484 
1965516 47186226 
— — 15728742 
19753435830 ing Prnap——ts 
162037 $00084 1 


o. If you are to multiply any Number by an Unit F ! 
with Cyphers, (viz) by 10, 150, 10c0, Oc. then 
annex ſo many. Cyphers before the multiplicand, and 
that number when the Cyphers are annexed is the pro- 


ute AM HB a Aa 


— 


required 


K Chaps. whole Numbers. 45 | 
e- WY required tomultiply 102 _ 0000, annex 4 Cyphers | 
and it gives $o20000 for the Produtt required. | 


SF 


The Proof of Multiplication. 
19. Multiplication is proved by Diviſion, and to 
re | ſpeak truth all other ways are falſe ; and therefore it 
1d | will be moſt convenient in 
|. * — firſt place, A learn Di- A o Hoe o_ a 
et 8 viſion,and-by that to prove 979974791 am; nant ane wie 
be Multiplication. There i5 a | winks oc born 
-: | Way (at this day generally Gemma Friſies. 
8 | uſcd in Schools) to prove 
Multiplication, which is this, firſt add all the Figures 
8 |} in the multiplicand together, -as if they were firsple 
7 | Numbers, caſting away the Nines as often as 1t comes 
— | to ſo mueh, and noting: the remainder at laſt, which 
6 | in this caſe cannot be ſo muchas 9 : Caſt likewiſe the \, 
Nines-out of the multiplier as you. did out of the mul- ” 
tiplicand, and note that remainder ; then multiply the q 
? 


out of that Produf, obſerving the Remainder; and 
laſtly, caſt the Nines out of the total ProduRt, and if \ 
5, | this remainder be equal to the remainder laſt found, 
then they conclude the Work to be rightly perform- 
ed ; but there may be given a thouſand (nay infinite) 
falſe produtts in a multiplication, which aftcr this - 
manner may be proved to be true, and therefore this }. 
way of proving doth not deferve any Example z but | 
we ſhall defer the Proof of this Rule till we come to | 
prove Diviſion, and then we ſhall prove them both 
together. | 
11. The general effe&t of Multiplication is contained 7} 
in the definition of the ſame, which is to find out a 7% 
third number, ſooften containing one of the two giyen 
Numbers as the other containeth Units, . © * 23 
The ſecond effe&is by having the length and breadth * 
of any thing (as a Parallelogram, or long Plane) to find | 
the ſuperficial Content of the ſame, and by having the 
ſuperficial Content of the Baſe, and the length to find . 1 
out the ſolidity of any Parallelipipedon, Cylinder, or 
other ſolid figures. The - 


s | Remainders, the one by the other, and caſt the Nines 
- 


—_—i 4#$© Mw Of 


44 © Multiplication of Chap, # 
8. If in the multiplyer Cyphers are-placed be: 
ow pail were Fad 4 4a 4 
multiply only by the ſignift- © OM TP nean 
cant Figures negleRing the- ge gy y: _ i 6. 
Cyphers,but here ſpecial no- | 
tice is to be taken of the true placing of the firft figure 
after the negle& of ſuch Cypher or: Cyphers 3 and 
therefore you muſt obſerve in what place of the mul- 
tiplyer the figure you multiply by ſtandeth, and ſet 
the firſt figure of that produtt under the ſame place 
of the produdt of the firſt figure of your multiplyer : 
As for Exawple, let it be required to multiply 371 568 
' by 40007, firſt I multiply the multi- "5; oj 
plicand by 7, and the produtt is + 371568 
2600976, then negle&ing the Cy-_ 40007 
phers I multiply by 4, and that pro- — 
* dudtis 1486272, now I conſider that 2600996 
E. 45 thefiſth figure in the multiplier, 1485272 


therefore I place two (the firſt fi- — — 
gure of the- produ@t by 4) under 14865320976 


the fifth place of the firſt Produ@ by 

7, and the reſt in order, and having added them ta» 
gether, the total produ@ is found tobe 14865320976, 
other Examples in this Rule are theſe following. 


327 586 7864371 
6030 20604 
9327580 31457484 
1965516 47186226 
— — 15728742 
1975343580 ———— 
| 162037 $00084 


o. If you are to multiply any Number by an Unit 
with Cyphers, (viz:) by 10, 150, 10co, @'c. then 
annex {v many: Cyphers before the multiplicand, and 
that number when the Cyphers are annexed is the pro- 


bs dud required; as if you would multiply 428 by 109, 


* annex two Cyphers to 428 and it is 428007 If it were 
| | required 


required tomultiply 102 by 10000, annex 4 Cyphers 
and it gives J020000 for the Produd required. 


The Proof of Multiplication, 
19. Multiplication is proved by Diviſion, and to 
ſpeak truth all other ways are falſe ; and therefore it 
nd BY will be moſt convenient/in 


ul- -- firſt place, - learn Di- Ab» 4 quod _ "—_ T7] 
ſet Þ viſion,an SZ oo aa wo ogra 
ace Multiplication. There is a wink Zoogb Pony 
+: BE Way (at this day generally Gemma Friſins. 
68 Þ uſcd in Schools) to prove 
Multiplication, which is this, firſt add all the Figures 
68 in the multiplicand together, -as if they were fimple 
07 & Numbers, caſting away the Nines as often as 1t comes 
— | to ſo mueh, and noting the remainder at laſt, which 
76] in this caſe cannot be ſo muchas 9 : Caſt likewiſe the $ 
Nines-out of the multiplier as you. did out of the mul- 
— F tiplicand, and note that remainder ; then multiply the $ 
75 | Remainders, the one by the other, and caſt the Nines 4 
out of that Produ@, obſerving the Remainder; and &. 
o- laſtly, caſt the Nines out of the total Produdt, and if | 
6, this remainder be equal to the remainder laſt found, 

I then they conclude the Work to be rightly perform- 
ed ; but there may be given a thouſand (nay infinite) 
falſe produtqs in a multiplication, which aftcr this ; 
manner may be proved to be true, and therefore this | 
way of proving doth not deferve any Example z but | 
we ſhall defer the Proof of this Rule till we come to // 
prove Diviſion, and then we ſhall prove them both 
together. | | 

I 1. The general effe& of Multiplication is contained 
in the definition of the ſame, which is to find out a 
third number, ſo often containing one of the rwo given 

it Y Numbers as the other containeth Units, -. * #7 

N The ſecond effe&is by having the length and breadth * 

d of any thing (as a Parallelogram, or long Plane) to find 
the ſuperficial Content of the ſame, and by having the 
ſuperficial Content of the Baſe, and the length ro find 
out the ſolidity of any Parallelipipedon, Cylinder, or 
other ſolid figures. The - 


4 - ing 47 by 15, the produft is 893. 


46 6 Multiplication of Chap, 

The third Effet is by the contents, price, 'valy 
buying, ſelling, e e, wages, exchange, fimy 
intereſt, gain or Joſs of any one thing, be it Money 
Merchandize, (9c. to find out the value, price, e 
pence, buying, ſelling, exchange, ' or intereſt of At 
number of things of like Name, Nature and Kind. 

The fourth Effet is (not much unlike the other 
by the Contents, Value, or Price of one part of ar 

thing denominated, to find out tke Content, Value 
or Price of the whole thing, ali the parts into whic 
the whole is divided, multiplying the price of one c 
thoſe parts. 


The fifth Effet is, to aid, to compound, and'to make 


other Rules, as chietly the Rule of Proportion, calle 
the Golden Rule, or Rule of Three; alſo by it, things 
of- one Dcnomination are reduced to another.” 

If” you multiply any number of Integers or the prict 
of the Integer, the Produtt will diſcover the price « 
the Quantity or Number of Integers given. 

In a Reftangular Solid, if you myltiply the breadtt 


of the Baſe by the depth, and that Produtt by th 


length, this laſt Product will diſcover the Solidity ot 
Content of the ſame Solid. 


Some Queſtions proper to this Rule may be theſe following 
' Queſt. 1, What is the Content of a ſquare piece £ 


Ground, whoſe lenzt!; is 28 perches, and breadth 1 
perches 2? , 


' Anſw, 354 ſquare perches, for multiplying. 28 the 


2 length by 13 th: breath, the Produdt 1s ſo. much. 
Queſt, 2. There is 2 ſquare Battle whoſe Flank 
47-men, and the 7':!c> 19 deep, what nnmber of M 
doth that Batt'/c contain 2 Facit 893 3 for multiply 


Queſt. z if any one thing coft, 4 ſhillings, what ſha 
Cact; things coft 2 Anſw. 36 ſhillings 3 for multip! 
ny 4 by 9, the produtt 15 36. | . 
Dueſt, 4+ If a piece of Money or Merchandrze | 
worth or coſt 17 ſhillings, what ſhall 19 ſuch piece 


- 


mw wm_——4 6 =» = 


Chap. 7. — whole Numbers. . F" 
of Money or Merchandize coſt ? Facit 323 ſhillings, 
which is equal to 16E, 3s. © 
Queſt. g. If a Soldier or Servant bet or ſpend 14 5, 
per month, what is the Wages or Charges of 49 Sol- - 
diers or Servants for the ſame time ? Multiply 49 by 
14, the Produtt is 686 5. or 34 L. 65s. for the Anſwer. 
Queſt. 6. If ina day there are 24 hours, how many 
hours are there in a year, accounting 35s days to con» . 
ſtitute the year ? Facit 8750 hours z to which if you 
add the 6 hours over and above 365 days as there 15 1n 
a year, then it will be 8765 hours ; now if you mult 
ply this 8765 by 60, the number of minutes in'an 
Hour, it will produce 525960 for the number of mi- 
nutcs in a Year. ' 


i P_—_ 
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CHAP. VII. 


Of Diviſion of whole Numbers, 


'Þ IVISION is the ſeparating'or parting of auy 
/ Number or Quantity given into.any parts al- 
| ſigned 3 \or to find how often one Number is contained 
ng in another ; Or from any two Numbers given to find 
. Þ 2 third that ſhall confift of ſo many Units, as the one 
* OF of thoſe two given Numbers is comprehended or con» 
IF tained in the other. 

2. Diviſion hath three Parts or Nimbers remarkable, 
wy viz. Firſt,the Dividend, Secondly,the Diviſor. ſhirdly, ; 
| the Quotient. The Dividend is the Nuinber given to | 
i i be parted or divided. -The Diviſor is the Number _ 
ey given, by which the Dividend is divided : Or it s the * - 
IE Number which ſheweth-how many. parts the-Dividend 
1s to be divided; into, and the Quotient is the number . 

ha produced by the Diviſion of the two given Numbers, 

PI the one by the other. hy 

So 12 being given to be divided by 3, or intothree ' * 
equal parts,the Quotient will he. 4,for 3 is contained in = 
12 four times, where 12 is the Dividend, and 3 is the 
Lviſor, and 4 is the Quotient. 3. In 


LR 
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483  . . Divijion of Chap: 
- 3- In Diviſion ſet down your dividend, and draip 
a crooked line at each end of it, and before the flae 
the left-hand, place' the divifor, and behind that « 
the right-hand,- place the figures of the 

otient, as ia the Margent, where it is. 3) 12 (Mi 
required to divide 12 by 3 ; Firſt, I ſet 
down 12 the dividend, and on each ſide of it do 
draw a crooked line, and before that on the left-hau 
do I place 3 the diviſor 3 then do T ſeek how often 
1s contained in 12, and becauſe I find it 4 times, I put 
4 behind the crooked line on the right-hand of thyſti 
dividend, denoting the Quotient. 

4- But if when the diviſor is a fingle. figure, thi 
dividend confifteth of. two or more places, then (h 
ving placed them for the Work as is before direQted 
puta point under the firſt figure on the left hand off 
the dividend, provided it be bigger than (or equa 
-to) the diviſor, but if 1t be lefſer thag the diviſor 
then 'put a point under the ſecond-figure from the leftght 
hand of the Dividend, which figures as far as th! 
point gocth from the left hand are to be reckoned bi 
themſclves, as if they had no dependance upon t 
other part of the dividend, and' for. diſtin&tion fak 
may be called the: dividual, then- ask how often t 
| diviſor is contained in' the dividual, placing the A 
ſwver in the.quoticnt 3 then multiply the divilor by t 
figure that-you placed in the Quotient, and fet t 
produ@. thereof under the dividual 3 then draw 
line under that produ&, and ſubtra@ the ſaid produt 
from the dividual, placing the remainder. under ti 
ſaid lizc, then -put a point under the next figure 
the dividend, on the right-hand of that which you pi 
the point before, and -draw it down, placing it on t 
right-hand of the remainder, which you found 
SubtraQion ; which remainder with the ſaid figure af 
nexed before it, ſhall be a new dividual 5 then fec 
again how often the diviſor is contained 1n this ne 
dividual z and put the Anſwer in the quotient on t 
right-hand of the figure which you put there beto 
then multiply the diviſor by the laſt figure that ye 


ods ef 


hap. 7: - whole Numbers. +9 
put in the Quotient, and ſubſcribe the produft under 
the dividual, and make Subtraftion, and to the re- 
mainder draw down the next figure from the grand 
lividend, (having firſt put a poipt under it) and put 

(Fit on the right-hand; of the remainder for a new di- 
vidual as before, &c. and proceed thus till the Work 

0 IFis finiſhed. ; F_ 

vl Obſcrving this general Rule in all kinds of Diviſion, 

1 Mfirſt to ſeek how often the diviſor is contained 1n the 

utdividual ; then (Chaving;put the Anſwer in the Quo- 

thltient_) multiply the diviſor thereby, .and ſubtract the 
produd from the dividual. An Example or two will 

thEmake the Rule plain. Let, at bg required *to divide 

haÞ2184 by 6. I diſpoſ&of, the N\Wbers given as is be- 

edfffore direfted, and as you! fee in the Max- *,.. ,* 

| offgent, in order te the Work; then (becauſe 6)2184( 

ud the diviſor is more than 2 the firſt Fi; . 

forfgure of the dividend) I put a point un-,, 

eftÞer 1 the ſecond Figure, which makes the 21 for the 

th@&ividual, then do I ask how often 6 the 

| bWiviſor is contained in 21, and becauſe I 6)2184(3 

th&anuot have it more than 23 times, I : 

ſakFut 3 in the Quotient, and. thereby do 1 18 

thEnuitiply the 'divifor (6) and the produtt— —— 

And 18, which 1 ſet.in order under the di- 3 

't idual, and ſubtrat it therefrom, and 

- thine remainder (2_) I place in order- under the line, as 

w $0u {ce 1n the Margent. 

du Then do IT make a point under the | 

- thcxt figure of the dividend, þeing 8, and 6)2184(35 

re raw it down, placing it before the re- 001-12 

a puſpainder 35; ſo/have 1,38 for a_nawdivi-. 13 

n thval, then do. ſeek'how often 6135 con- '' —— 

q \Þiocd in 32, -and. ,beragſe'l' cantiot have. _ 33. 

-e anÞore than 6 times, I put 6 in the Quo- 35 

| ſeeFent, and thereby do T multiply the di- —— 

- ne$'or 5,and the produit (36 )I put under 2 

\n thiÞ< dividual (38) and ſubtraft it there- 

efor$9m, and the remainder 2 I put under the Line, as 

t yoſ» fee in the Margent, 


) D- Tha 


$9 | - Dxofion of * . ©Chay:- 
'  Thendo I puta point under the next (arid laſt) fi: 
gure of the dividend (being 4) and draw ' - 4 
1t down to the remainder 2, and putting 6)2184(364 
it on the Right-hand thereof, it wa- d's 5" 
keth 24 for a new dividual ; then F 18 
ſeek how often 6 15 contained .in 24, —— 
and the Anſwer is 4, which I put inthe 38 
quotient, and multiply the Diviſor (6) 36 
thereby 3 atrd the produ&t (24) Iput  —— 
under the dividual (24) and ſubtrat 24 
it therefrom, and the remainder is o, 24 
ard thus the Work is finiſhed, and I 
find the Quotient to be 364, that is, 5s _ (0) 
is cantained in '2184 *Juſt 364 times; or y 
2184 being divided into 6 equal parts, 364 is-one offiiſt 
thoſe parts. © 
| Pin, If it were required to divide 2646 by 7 offflv 
into 7 equal parts, the Quotient would be found tafþſe 
Yhe 
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be 378, as by the following Operation appeareth. 
© 9) 2646 (378 


$ if it were required to divide 946 by 8, the que 
ticnt will be found to be 118, and 2 remaining afte 
Diviſion is ended. ' The Work followeth, 


14 
»'S 
66 
64 
(z) HEL Ss 
Many times the dividend cannot exa@ly be divided 
y the diviſor, but ſomething will remain, - as in the 
 offyſt Example, where 946 was given to be divided by 8, 
uotient was 118 and there remaineth 2. after the 
ivition is ended  :. Now what is to be done in this 
e with the temainder, the Learner. ſhall be taught 
Yhen we come to. treat of reducing (or ReduRion) 
Fra&tions. IO 7 x17 ane Ah 
And here note that if after your Diviſion is ended, 
y thing do remain, it muſt be leffer than your divÞ . 
, for otherwiſe your Work is not rightly performed. 


F4 


Other Examples are ſuch as follow. 


| 73454 (9183 9) 13759 (1528 
; $5 her 
I4 47 
8 45 
'— 9s: > ugh 
aft 66 25 ". 
64 : 13 | | ; 
$$. 5.0 +1 | 78 
24 NEE 2 


- 


— ww 


s. Butif the diviſor conſiſteth of more places th 
one, then chuſe ſo many figures. from the. left ſide | 
the dividend for a dividual as there are figures in if! 
_ divifor, and put a point under the fartheſt figure MF" 
that dividual to the right-hand, and ſeek how oft 
the firſt figure on the left fide of the diviſor, 
contained in the firſt figure on the left fide of thi * 
 dividual, and place the Anfſiver in the Quotient, an. 
thereby multiply your diviſor, placing - your produff' 
under your dividual, and ſubtra& it therefrom, pliF® 
cing the remainder below the line ; then put a poi 
under the next figure in the dividend, - and draw vl 
down to the faid remainder, and annex it on the rig n 
ſide thereof, which makes a new dividual, and proce 
25 before, ti/l the Work is finiſhed. | rc 

And.if it ſo happen that after you have choſen yo 
firſt dividual (as. is before direQed) you find it to F< 
lefler than the diviſor, then puit a, point under a fig 
more tiear to the right-hand, and' ſeek how often 
firſt figure on the left fide of the diviſor” 35 containgf®® 
11 the two firſt figures on the left ſide of the dividui} 
and place the anſwer in the quotient, by which mul hi 
ply the diviſor, and place the produ@ thereof inqF5 
der under the- dividual, and, ſubtract it therefronF. 
- and proceed as before. 4 
. Always zemembring, that (in all the caſcs of Din" 
fion) if after you have multiplyed your” diviſor 4: 
the figure laſt placed in the Quotient, the produd& IF" 
greater than the dividual, then you muſt cancel ti 
figure in the Quotient, and inſtead thereof put a 
gure lefſer by a Unit (or one) and multiply the di 
, for thereby, and if ſtill the produtt be greater th 
® the dividual, make the figure in the quotient yet lethif 
by « Unit, and thus do until your produ@ be | 
. than the dividual, or at the moſt equal thereto, aſf® 
then make SubtraQion, g9c. : 


So if vou would divide 9454 by 24, the quotic 
whe ve found to be 394, I firſt put down the: g1 
 tyarnbers, as bcfore is Girgted 10 the third Rule , 
| | eca 


hap. 7. Thole Numbers. 83 
cauſe my diviſor. canfiſteth of, two C3 
jgures, I therefore put a point under ' 24) 9464 (4 
e ſecond Figure from the left-hand . 
my dividend, which here 1s þ 72 
herefore I ſeek how often 2 the firl 
Figure (on the left ſide of the diviſor) 22 
WS contained in 9 (the like firſt in the 
lividual_) the anſwer is 4,which I put in the quotient, 
Wd thereby multiply all the diviſors, and find the pro- 
-Wuct to be g6, which is greater than'the dividual 94, 
#herefore I cancel the 4 in the quotient, and inſtead 
riahercof I put 3 (a Unit lefſer_) and by it multiply the 
>Wiviſor 34, and the produ@ 1s 72, - which I ſubtratt. 
rom 94-the dividual, and the remainder is 22, then- 
lo I make a point under the-pext Figure 6 in the divi- 
Mend, and draw it down and place it 
Sou" the right fide of the remainder 224 24) 9454 (39 
$2 1t makes 225 for, a new dividual, . 0's 


| Wow becauſe the dividual 226 confiſt- 72 
th of a Figure more than-the diviſor, 
Wherefore I ſeek how often 2 (the firſt 226 


igure of the diviſor is contained in 22 

e two firſt of the- dividual) I ſay 9 

imes, Wherefore I put 9 in the quotf- I 

nt, and thereby multiply the diviſor 
24,the produtt (216) I placeunder the | 
lividual 226, and ſubtra& it from it, and there r> 
naigeth 10. . 

Chen 1 go on and make a print under the next and 
Faſt figure (4) in the dividend, and draw it down to 
Whe remainder 10, and it maketh 104, for a, new 

lividual,, which is alſo a figure more than' the diviſor, 
1d therefore I ſeek how often two is contained in 
lo, I anſwer $ times, but mulriplying my diviſor 
dy $s, the produtt is 120, which is greater than the di- 
1dual, and therefore I make it but 4, and by it multi- 
ly the diviſor,and the predu is.96, which b-1ag pla- 
d nnder. and ſubtra&tcd from the dividual, there re- 
naineth 8, and thus the whole work of this '1v1ion | 
cas <nded, and I figd. that 9454 being divided -7 4, 


$3 
\ he 
4. _ 


A 


- 7 


—_— 


T. ' Divifn of | TR 
+ or into 24 equal pa#s, is found to be 3 94, as was i *" 
before, and the remainder is 8, as you ſee in the wa 
fallowing. 


24) 9464 (354 | £ 


Another Example may be this, let there be requirg 7 
the quotient of 1183653 divided by "385, firſt 1 3 
fpoſe of the numbers in order to tl 
their dividing, and becauſe 118 the 385)1183652} © 
thee firſt Figures of the dividend 1s o, = 
leſſer than the diviſor 385, I there- 1155 le 
fore make a port under the fourth —— 
Frzure, which 1s 3, and ſeek a1 
ow often 3 (the firſt Figure of tf 
We diviſor) 1s contained in 11 2 The Anfwer 1s} "« 
which I put in the Quotient, and thereby why 5” ; 
divitor 3835, and the produtt is 1155 which T fubt 
' from the dividual 1x88, and there remains 28, fe 
fas- before) F draw down the I 
next Figure, which is 6, 'and 385) 1183653 (F P 
place it before the remainder &'s 
282; "fo have I 286 for a new 1155s 4 
dividual, and becauſe it hath no I 
more figures than the diviſor, I 286 b 
fek how often 3 (the firſt Figure in the diviſor)}j a 
::ontzined in. 2 (the firſt figure of the dividual) al 1: 
- the Anſwer is o, for a greater number cannot be cafſf t! 
tained 1n a1cſſer, wherefore F put o in the quotieny t 
and thercby (according to the 5th m__y ſnouſſ| 2 
wultiply my diviſor, but if I do the produ& will te. © 


Pg 
| - 
9 £&- an s 
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5 (f and o fubtraQted from the dividual 286,the remainder 


js the ſame 3 wherefore I draw 
down the next Figure (5) from 385)1183653(307 


the dividend, and put it before ”v 
the ſaid remainder 286, fo have I155 

I 2865 for a new dividual, and — 
begguſe it conſifteth of four pla- 2865 
xces, (viz) 4 place more than the 2595 
diviſor, I ſeek how often 3 (the 

firſt figure of the diviſor) 1s con- (170) 


tained in 28 (the two firlt of the 
dividuat) and I ſay there 1s g times 3 1n 28, but mul- 
tiplyirg my whole diviſor (385) thereby I find the 
produtt to be 3458, - which is greater than the divÞ 
dual 2865, wherefore I chooſe 8 which is Jeficr by 
air 2 Unit than o, and thereby I multiply my diviſor 
1 & 385, and the produtt is 3080, which ſtill is greater 
than the ſaid dividual,wherefore I chooſe another num - 
&2lff ber yet a Unit lefler, wiz. 7 3 and having multipiycd 
my diviſor thereby, the produQt is 2695, which 1s 
Jeffer than the dividual 2855, wherefore I put 7 in the 
. | Quotient, and ſubtrait 2695 from the Gividual 285 ;, 
and there remains 190, then I draw down the lait i- 
gure (3) in the dividend, and place it before the faid 
is remainder 170, and it makes 
y ih 2793 for a new dividual, then 325)118365a(3074 


tral (for the Reaſon above-ſaid) I ft 
feek how often 3 is contained 10 i155 
17, the anſwer 15 5, but multi- > pm—_—_— 
"(2 ylying the diviſor thereby, the 2855 
produtt 15s (1;25) greater than 2695 
the dividual, wherefore I ſay . 
it will bear 4 (a Unit leſſer} and 1703 


by it I muſtiply the diviſor 385 1540 
and the.,produtt is 1640, which 
is lefigr than the dividual; and _. 0162) 


therefore I put 4 in the Qun- 

tient, and ſabtra& the faid produt from the dividua',. 
ou and there remaineth 163, and thus the Work is ftniſh- 
EN cd, and I find that oy being divided by 38 s, 
a «th 4 ; cs 


- 
a = p % b " & - #; ” 
pn 1 Gas 4 vr : , 4 . , a5, k x ; 
- : > - - ; ada als a 
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or into 335 equal ſhares or parts, the Quotient ( 0 
one of thoſe parts_)"is 3094, and beſides there is 16; 


remaining. - 

And thus the Learner being well verſed in the MeY * 

thod of the foregoing Examples, he may be futfiYy , 

ciently qualified for the dividing of any-greater Sum. 
-or Number into as many parts as he pleaſeth, that 1 
he may underſtand the method-of dividing by a div 
for, which conſiſteth of 4, or 5s, or 6, of any great 
number of places, the method being the ſame w! 

the foregoing Examples in every reſpe&, " 

Other Examples in Diviſion, G 

2798C) 835684790 (29860 7 Py 

| ; T h; 

$5972 | = F 

275964 by h 

251874 b 4 

240907 » 

223398 d 

170199 : WL 

167916 | A 

: re 

_{ © _— cc #> 

396374) 473986018 (2413 fe 

eesy n 

392748 vl 

. w 

812380 ” d 

785496  }FÞ 

tc 

268841 ( 

1296374 d 

— tr 

724678 4 

4 $89122 % at 
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So if you divide 47386473 by $8736, you will find 
the Quotient to be 806, and 45757 will remain after 
the work is ended. 

In Ike manner if you would divide 3846739:04 
by 483064, the quotient will be 9953, and the re- 
mainder afrer Diviſion will be r0059 2, p | 

Compenatums in, Diviſion, 
1. TF any given Number be”to bedivided by another 
number that harh-Cyphers annexed on the right 
fide thereof, Crinns bor Sphere) you way cut off 
ſo many Figures from che- right th 
hand © the dividend, as here —- cemayee yn elem 
are Cyphers before the diviſor, Jil orons & ons wir 
and let the remaining Num-- | innumeris retf uis fiardbyitio, 
bers in the dividend, be divj- ena une Tum. om'lt cirul 
ed by the remaining number "um fizurz abicill»; \Ovght, 
cr ucglvery in the diviſor, ob- ery FRAN Aud 
ſerving this Caution, that if after 'your Divifion is en- 
ded any thing remain,” you are to annex thereto;'the 
number or numbers that were cur ' off from the dividend 
and ſuch new found 1u»b:» ſha'l be the Remainder. 
As for Example :; Letit be requi-- - SONey' 
red to divide 466 88 by goo 3 now ' 4)00)466} g8(rrs 
FJ becauſe there are two Cyphers be- vols 
fore the Diviſor, I cut off as ma- 4 
ny Figures from” before the Di- — 
vidend, viz $8, ſo that chen rhere 6 
will remain only 4665 to be divi- 4 
ded by 4, and the quotient will — 
be 116, and there will remain 2, 26 
to which I annex the two figures 24 
($8) which were cutoff from che —_ 
dividend. and it makes 258 for the (258) - 
true remainder, fo char I conclude ES 
466 58 being divided by 400,the quotient will be-'T1s 
and. 258 remainerh after the Work is ended 3 as by 
the Work In the Margent. - 


Ds 5. And 
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' 2» And hence it falloweth that if the Diviſor be ( 
cr a Unit with Cyphers an- Diz.iftr k : 
pexed, you may cut off ſo rum per 10: duſty yo des 
many hgures from before parte unicam, eamgue priman 
the dividend, a there are mn Pegg enim figure 
Cyphers in the Diviſor , _ ©#<** 9Fenaunt, Abiaturm 4 
a then the: figure or fi- {<< Gem.BifAriihpe 
gures that ave on the Left-hand,. will be the Quot 
tient, and thoſe that are on the Right-hand will be tl 
Remainder after the Diviſion 1s .ended : As thus, 
45783 were to be divided by 10, I cut off the laſt f 
gure (3) with a daſh thus (4578|3) and the work 
one, and the quotient is 4578 (the' number on tt 
left-hand of the daſh). and the remainder is-3 (on tl 
right-hand.;3) in Jike manner. if . the- ſame nuwbeyl g 
45783 were to be divided by 10e, I cut off- 2 figure 
rom the end thus (457|23) ard the Quotient is 45 
and the remainder 1s 83, - And if I were to divide tt 
fame by 1rooo, I'cat oft 3 figures fromthe end thu: 
(45/783) and the Quotient is 45, and 783 the. re 
mainder, Cc. —_— % 
' . 6, The General Effet of Diviſion is contained 4 
the definition of the fame (that is) by having two v 
equal numbers given to find a third number in. 
proportion to the dividend,as the diviſor hath to Uni 
or 1,. it alſo diſcovers whatreaſon or proportion t 
is betweeb numbers, ſo jf you divide 12 by 4, it quote 
3, which ſhews the reaſon or proportion. of 4 to-4 
'1s triple. | OI 
The ſecond Effet is by the ſuperficial meafure c 
content, and the length of any Oblong, Reftangy 
Parallelogram, or ſquare plane known, to find out tl 
breadth thereby, ar contrariwiſe by having the ſup 
ficies, and breadth of the. faid figure, to- find out the 
length thereof. Alſo by having the ſolidity and lengt 
of a Solid, to find the SuperficieSof. theBaſe, 05 © contre 
The third Eff is, by the contents, reaſon, price 
value, buying, ſelling, expences, wages, exchange 
zntereft, profit or loſs of any number of things (be i 


Mcuey, Merchandize, or what elſe) to find out 


IN 
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ontents, - reaſon,” price, - vaſue, buying, ſelling, ex- 
pence, wages,” Exchange, intercſt, - profit or loſs, of- 
any one thing of like kind. | 

The fourth Effe& is to aid, to- compoſe, and to make - 
other Rules, but principally the Rule of Proportion, 
© called the_ Golden Rule, or Rule of Three, and the 
KY kedudtion of Moneys, Weights, and ' Meaſures, of. 
one denomination. into; another, by it alſo FraQtions 
are abbreviated by finding a common mecaſurer, unto, 
5, Y the Numerator-and Denominator, thereby diſcavering 
it ill commenſurable numbers, - | | 
k If you Givide the value of -any certain quantity, 

ng by the ſame quantity, the quotient diſcovers the rate: 
or value of the Integer, © as if 8 yards of Cloth coſt 
A 95 ſhillings 3 1f you divide (96) the value or price: 
AF of the given - amy ab by (8) the fame quantity, tite- 

quotient will be. 12, which is: the-price or value of 1 

of thoſe yards, 77 e'contra. : | 
* If you divide tle value or price of any unknown 
A quantity, by the value of the Integer, it gives you in. , 
the quotrent that: unknown quantity whoſe: price is. 
thus divided 5 as if 17 ſhillings were the value of rx 
yard; would know how many yards are worth 96 ſhil- 

"Jl lings : Here'if you divide (96) the price or value of 
Inf the unknown-quantity,: by C12.) the rate of the Inte- 
ger, or one yard; the quotient will be 8, which is the 
© number of yards worth 96 ſhillings. 


Gome Queſtions anſwered by Diviſion may be theſe ſollowing. 


= Queſt. 1. If 22 things coſt 665 ſhillings, what will x 
fuch thing coſt ? facit 3 ſhillings ; for if you divide 66 
by 22, the Quotient is 3 for the Anſwer ; ſo.if 35 
| pou or ells of any thing be bought or fold for 168 /. 
SO how much-ſhall x yard or ell' be bought or ſold for ? 
TOY facit 3 1. for if you divide 1084; by 35s 'yards, the 
A quotient will be 31. the price of the Integer: 
* Queſt; 2. If the Expence, Charges or Wages of 5 
years amount to-868 {. what is the Expence, Charges 
or Wages of one year ? fact 124 t; for if you divide 
| 8587 


> eng, cv 


868 .(the, Wages of 5. years) by 4 (ihe number 
years) the quotient will be Py ny oy mg * | 
the Work. Ur \! 

7) 868 (124 


*Y, 


C4 1 
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Queſt, 3—- Þ the content of one Superficial Foot- hi 
=> 244 Inches, and the breadrh'of a bo be 9 inches 
how many inches of that board in length will make 
ſych a foor? Facit, 16 inches 3 for by dividing 144 (tht 
number of ſquare Inches in a ſquare Foot) by 9 (t 

inches in the breadth of che board)-che Quorient is 14 
for the number of Inches in length of. chat board! 

make a-luperficial Foot, "+738 ” "055, ty 


9) 144 (16 Inchis. Ge 
9-7" 47 +, | 
; 54 | 
x 54 
(0) 


Ove, 4. If the content of an Acre of Ground be 
hh, (ar Perches, .and the lengrh_ of a Fiwlong (prc 
poun d) be 80 Perches, how many Perches wi os 
. £0 in breadth.to makean Acre? Facit, 2 Perches'; for i 
'you divide 160 (the number of Perches in an Acre 
bs 80 (che length. of che Furlong in Perches): the 
Quotient is 2 Perches; and ſo many 10 breadth of tha 

Furlovg will make an Acre, 
| | 8 


4 
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So |  -», *+80) 160: (2 Prrches | * 

Oe E.  - . 
N51 -:, 160 |; - 
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| .(0 Kel” 4 
; Nueft, s. If nel q 893 men to.be made up into a 
"WM battle, the Front canfiſts of 47 men,what number muſt _ 
there be in the File ? Farit, 19 deep in: the File : For - 
if you divide 893 (the number of men_) by 47 (the - 
number in Front), the quotient will be 19 File. in - 


x7 - 


depth; the Work followeth 3 + .. 
47) 893 {19 dep in file ©, 


47 
p : me—— , : 
hell IS. 423... 
Jake . 423 
(t ; —_——— 


Yet, 6. There is a Table whoſe ſuperficial content 
wlll i5 72 feet, and, the breadth of it at the end is 2 feet, 
now I demand what is the'length of this Table ? Facit 
24 feet long 3 for if you divide :72 «the; content of 
the Table in feet by 3 (the breadth of it) the -Quo- | * 
tient is 24 feet for the length thereof, which was re- + 
quired. - See the Operation as followeth ; .* 
3) 72{24;* 


, (9) 
The Proof of Multiplicatim and Diviſion. | 
Multiplication and Divifion interchangeably prove 


each other z for if you-would prove a Sum in Divi- 
ſion, whether the Operation be right or no, _— F 


. 


_ 
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the quoticnt by the diviſor ; and if any: thing remai 
after the Divition was ended, add it"to the produt 
which produd@ (if your ſum was rightly divided_) wil 
be equal to the dividend :: And contrariwiſe, 1f yc 
would prove a Sum in Multiplication,divide the produft 
by the multiplyer, and if the work yas rightly perfor: 
med,the quotient will be equal to theimultiplicand, Sex 
the Example where the Work is done and undone, 
Let 5654 be given to be multiplyed by 3242, the pro- 
duft will be 24814268, as by the Work appeareth. 


7654 
3242 


24814268 


And. then if you divide the faid produtt 24914268 
by 3242. the multiplyer, the quotient wilt be 76 54, 
equal to the given multiplicand, 


3242) 24314268 (7654 


22594 


21202 
19452 * 
17506 
+ 16210 
12968. 
12968 . 


——_—_— — Fc __—_— 
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In like manner (to- prove a ſum or number in Dj- 
viſion) if 24874268 were divided by 3242 the Quo- 
tient will be found to be 7654 3 then for proof, if 
you multiply 1654 the quotient by 3254 the divitor, 
the produtt will amount to 24814263, equal to the 
dividend. 

Or you may prove the laſt, or any other, Example in 
Multiplication thus, viz. Divide the produd by the mul- 
tiplicand, and the Quotient will be equal to the mul- 
wplyer, See the Work. 


7654 
3242 
15308 * 
30616 
15308 
22962 


—  —  — 


2684) 24814258 (3242 
22962 


"- 18522 
15308 
32146 
30516 
15308 
15308 


(0) . 


From whence there ariſeth this Corellary , that any 
Operation iti Diviſion may be proved by Diviſion z for 
if after your Diviſion is-ended, you divide the dividend 
by the quotient, the new quotient thence ariſing will 
be cd the diviſor of the firſt operation ; for tryal 
whereof let the laſt Example be again repeated. 


3042 


'n ' 3242) 24814268 (7654 » 


226 94 


21202 
| 19452 c 


(0) : 

For Proof whereof divide again 24814268 by the 
Quotient 76 54, and the Quotient hence will be equal 
to the firſt diviſor 32423 ſee the Work. 


- 


7654) 24814268 (3242 


O 

- . But in proving Diviſion bl Brvifi, the Learner is to 

' - obſerve this following Caution, that if after his Divi- 
ſron is ended there be any Remainder, before vou go 
about -to prove your Work, ſubtraft that remainder 
out of your dividend, and then work as before, as in 
the following Example, where it is required/to divide 
43876 by 755, the Quotient here is £7, and the re 
mainder is 271 3 ſee the Work following. | 6d 
705 
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765) 43876 (s7 
3325 


$626 
$355 


(271) 
Now to prove this Work, ſubtratt the remainder 
271 out of the dividend 43876, and there remaineth 
43505 for a new dividend to be divided by the former 
quotient 57, and the quotient thence- arifing is 76 5 
equal to the given Diviſor, which proveth the Oper#- 
tion to be right, 


43875 
271 


| ——————-—— 


$7) 4360s (765 


399 
370 
342 . 
- g 
1 2 
—_ | 4 
(0) N 
Thus have we gone through the four Species of |, 
Arithmetick, viz. Addition, _ 6. 
SubtraQtion ,  Multiplicati-. #* {on igitur quarzer ie fper \, 
on, and Diviſion ; upon gone i rendafions 
which all . the following vel gue per numero fieri poſſi- 
Rules and all other Opera. Geof, abſoiuuntur. Quare eas 
tions whatſoever thar are . (ni Ar podifes,. 
poſſible ro be wrought by 3 PTA; 
Numbers have. their immediate dependance, and by 
them are reſolved. . Therefore before the Learner 
make a further ſtep in this Art, let him be well ac- 
quainted with what hath been delivered in the fore- 
going Chapters. | | CHAP, 
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Chap. 
CHAP. VIII. a 
Of Reduttion. n 


v 
T. 2 is that which brings together two off t' 
more numbers of different denominations inf t 

to one denomination -3 or it ſerveth t tr 

Hills Arith. change or alter Numbers, Money, Weight ; 
C.13-p.152. Meaſure of Time, from one denoming} c 
tion to another ; and likewiſe to abride - 

Fractions to their loweſt Terms... All which it dot \ 
' 
' 


ſo preciſely, that the firſt Proportion remaineth with 
ut the leaſt jot of Error or Wrong committed. So tha 
it belongeth as well to FraQions as Integers, of whi 
in its proper place, Redudion is generally performed 
either by Multiplication or Diviſion ; from whence wi} « 
- may gather, that, 
2. Redudtion is either deſcending or aſcending, 
3. Reduttion deſcending, is when it is required tg | 
reduce a Sum or Number of a greater denomination] | 
into a lefler ; which Number, when it is ſo reducedll | 
ſhall be equal in value to the number firſt given 1n ting © 
greater denomination z asif it were re 
Wing. Arith. quired to know how many ſbillngs, pen 
ch.7. 2, 5,4 Or farthings, are equal in value to an hun 
| dred pounds? or how many ounces are confl 
tained in 45 hundred weight ;. or how many days, hour 
b or minutes there axe in 240 years, 3c. And this kin! 
| of ReduTion is generally performed by Multiplication. 
4. Redudtion aſcending, is when 1t is required tt 
- reduce or bring a ſum or number of a ſmaller denomi 
nation into a greater, which ſhall be cquivale:t to tl 
"given number ; as ſuppoſe it were required to find 
out how many Pence, Shillings or Pounds ere equi 
in value to 43785 Farthings 3 or how many hundred 
are <qual to(or in) 3748 pounds, &c. and this kind c 
Reduttimn is always performed by ' Diviſion, 
5s. Whena Sum or Number as given to be reducet 
into'another denomination, you are to conſider on 
. tne 


: 
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ther it ought to be reſolved by the Rule deſcending or 
aſcending, viz. by Multiplication or Diviſion : If it 
be to be performed by Multiplication, conſider how 
many parts of the denomination into which you 
would reduce it, are contained in a Unit or Integer of 
the given number, and multiply the ſaid given number 
thereby, and the produd thereof will be the Anſwer to 
the Queſtion. ' As if the Queſtion were in 
38 pounds, how many fhillings 2 Here I 38 
conſider, that in one pound are 20 ſhillings, 20 
and that the number of ſhillings in 38 pounds 
will be 20 times 28, where I — 760 
38 I. by 20, and that produdt is 760, and fo 
many ſhillings are contained in-38 pounds, as in the 
margent. 

But when there is a denomination, or denomina- 
t ions between the number given, and the number re- 
quired, you may (if you pleaſe) reduce it into the 
next inferiour denomination, and then into. the next 
lower than that, Cc. until you 


have brought it- into the deno- - 132 pounds 
mination required : As for Ex- 20 * 
ample, .Let ir be demanded in 

132 pounds how many farthings? 2540 (hill. 
Firſt, I multiply 132 (the num- 12 

ber of pounds given by 20 to 

bring it into ſhillings) and it 5280 
makes 2640 ſhillings, then do I 2649 
multiply the ſhillings (2540) by ——— 

12, to bring them into pence, 316805 pence 
and it produceth 314580, and ſo 4 

many pence are contained in 2540 
ſhillings,or 132 pounds; then do [ 126720 farth. 


multiply the pence, viz. 31680 
by 4 to bring them into farthings (becauſe 4 farthings 
is a penny) and I find the produt thereuf to be 126720, 
and ſo many farthings are <qual in value to 132 pounds, * 
the Work is manifeſt in the margent. | 
6. And if thenumber propounded to he reduced, 
is to be divided, or wrought by the Rule Aſcending, 
CON« 
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62 © Redubtion, Chap. $ 
confider how many of the given numbers are equal to 
ah Unit or Integer, 1n that denomination to'which you 
would reduce your given number, and make that your 
diviſor, and the given number your dividend ; and the 
quotient thence arifing will be the number fought or 
required : As for Example, Let it 
be required to reduce 2640 ſhil- 
lings _—_ —_— Here I confhi- | jþ 

er that 2o ſhillings are equal to 2/0) 26410 (152 
one. pound ; wherefore 1 divide , Th (13 
2649 (the given Number_) by 2 
20, and the Quotient is 132, and —_— 
ſo ou pounds are contained in 6 
2640 ſhillings. In ReduQtion de- 6 
ſcending and aſcending the Lear- _— - 
ner 15s adviſcd to take particular - 4 

4 


notice of the Tables delivered 'in 

the ſecond Chapter of this Book, 

where he may be informed what (0) 
Multiplyers or Divifors to make uſe 

of in the reducing of any. Num- 

ber to any other denomination whatſoever, eſpecially 
Engliſh Moneys, Weights, Meaſures, Time and Motion 
but in this place it 15 not convenent to meddle with 
Foreign Coyns, Weights, or Meaſures. 

But if in Reduction aſcending it happen that there 
is a denomination or denominations between the num 
ber given, and the number required, then you may re- 
duce your number given into the next ſuperiour deno- 
mination, and when it is ſo reduced, bring it into the 
next above that, and ſo on until you have brought it 
into thedenomination required: As for Example, 

Let it be demanded in 126720 farthings how many 
pounds 2? Firſt, I divide my given number (being far- 
things) by 4, to bring them into pence, (becauſe 4 far- 
things make one penny) and they are 31680 pence, then 
I divide 316580 pence by 12, and fe Quotient giveth 
2640 ſhillings, and then I divide 2640 ſhillings by 20, 
and the quotient giveth 132 pounds, which are equal in 
value to 126920 Ferthings, _ See the whole Work as it 
. followeth. ff 0 240 4) 


=y 


þk 


” 


| farthings, or of 


Chap. 8. " ' Redub 02. 


12) . 25) +£ 
4) 126720 (31680 (2640 (132 
12 24 2 
6 76 6 
4 72 6 
27 48 4 
24 48 4 
32 (00) (0) 
32 
(0) 


7, When the 1umber given to be reduced, confſifleth 
of divers wag: 00511 as-pounds, (billings, pexce, and 
' blingreds, quarters, pounds and ounces, Sg, 

then you are to (elves the higheſt (or greateſt} deho- 
mination into che neXr inferiour, and add thereunto the 
nuryber ſtanding in that denomination which your grea- 
reſt or higheſt number 1s-reduced ro ;_ then reduce that 
Sum into the next inferiour Denomination , addfng 
cherero rhe number ftanding in that detiominarion ; "do 
ſo until} you "have" brought the "Humber givey into the 
deoinjnarion 'prapdſed; / As if.jr were required * ro 
reduce 48 1." 735. 4.% into_pence;; firſt, I bring 48's 
inco thillings, - by multiplying it by 20, Ynd'the produ8 
is 960 ſhillings, to.which.1 add che 13 ſhillings, and 
they make' 973, chen' I mulriply 993 by '12, to bring 
the ſhillings into! pence, and they make 12x896 pence, 
ro which Tadd'the 'xo pence,” and\they make-1 1685 


” 


43k 


LC .:<4 : 
43—13—10 
* 20 | 


A | —— 


960 (hillings 
Add 13 


Sum 973 ſhillings 
I2 


1946 
973 


11576 pence 
Add 10 


Sum 11686 pence 


8. If (in Reduftion Aſcending) after Diviſion is Whi! 
ctided,- any thing remain, . ſuch remainder is of the ſm 
fame domination with the dividend. * | 
"Example. In 4783 farth. 1 demand how many pounds. 
Firſt, I divide the given number of farthings, (viz. 
4783) by 4 to bring them into, pence, and the Quo- 
tient is 1195 pence, and there remaineth. 3 after the | | 
work of Diyifian is ended," which is 3 farthin ly 
- . Again,l divige 1195 pence(the {aid quotient)by 12, Ft 
to reduce them, into ſhillings, and the quotient.1s 99, ſhnu 
| ſhillings, and there is a remainder of 7, which is 7 
ce. | Wi 
wy then I divide 99 ſhillings (the laſt quotient) by 
20, to,bring it into pounds,and the quotientis 4. and 
there remauneth 19 ſhillings; ſo that.I conclude that 
in 4783 (the propoſed: number of farthings) there is 4 
pounds, 19 ſhillings, 9 pence, 3 farthings. View the 
following Operation. 
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26% 172) '2lo 
-4) 4783 (1195 (9]g (4 pounds 


4. 108 8 
7 115 (19) ſhillings 
4 108 
38 rem, (9) pence 
3s 
ME IP LL $s. &d. qr, 
23 Fat 4q—I9—-7-3 
20 * 


Rem. (3) farthings 
More Examples in Redudtion of Coyn. 


. Nueft. 1. In 438 l. how many ſhillings 2 Facit 8760 
hill:ngs ; for by multiplying 438 by 20, the produtt 
amounteth to ſo much. See the Work. 

438 pounds 
20 


Facit 8760 ſhillings 
Queſt, 2. In 4671. how many pence ? Firſt, multi- 
ly the given number of ' pounds (467) by 20 to bring 
, and it makes 9340 ſhillings, then 
illipgs by 12, and it produceth 112080 


ounads 
yo err 


9340 ſbillings 
I2 __ 


It 1nto ſhilli 
nultiply the 
thus 


$ nce, 


| tne. 


18680 
9349 
m— 


Facit 112080 pence 


72  Redhtion, Chap. 
Or it may be reſolved thus, viz. multiply the give 
nambgr of pounds (467) by. (240) the number of penc 
in a pond, and the produt 1s the ſame, viz. 11204 
pence, as by the Operation appeareth, | 


#4 i ( 


467 pounds 
240 


-_ 18580 
934 


D— 


Facit 112080 pence 


DHueſt. 3. In $6731. how many farthings ? Fir 
Multiply the given number by - 20, to bring it int: 
ſhillings, and it produceth 113450 ſhillings, then my 

* tiply that produtt by 12, tobring it into pence, and i 
produceth' 1361520 pence 3 then Jaſtly, multiply the 
pence by 4, /and it produceth 5445080 farthings. Set 
the Operation. 

$673 pounds 
20  - 


113460 (billings 
© We 


| 226920 
; *Ap2899 ; 
I351520 
| 4 


Facit. $446080 farthings 


Or this Queſtion might have been thus feſolvec 
viz, Multiply $673 (the giyen number of pounds) b 
960 (the nimber of farthings 1n a pound) and it prod 
ceth the fame Effet, as you 'may ſee by the Work. 


o 


- $67 


73 


20 ſhillings 
12 


> — 


240 pence 
Slog7 4 


C— CK __—_—__—_——I : | —_— 


acit 5446 o8o farthings 960 farthings 


Otherwiſe thus: Firſ bring the given monber $572 
nto ſhillings,” and multiply the fhilli 48, the 
ting, and the ame effect | 


umber of ary 4 | 
s thereby likew ro viz, 
* $673" Pounds” 32 panee 
mt! 20 4 
nul EG” xt. #5 
113460 ſhillings - 48 farthings. 
& 48 C 
907680 
453840 


acit 5446080 farthings 


hw 6 

Theſe various ways of operating are expreſſed to in- 
rm the Judgment of the Learner, with the Reaſon of 
ie Rule 3+ more;ways may be ſhown, but theſe are ſuffi- 
tent. even for-the meaneſt Capacities, 
Queſt, 4. in 4581. 16s. 7 4. 3915, how: many far- 
ings ?. To reſolve this Queſtion conſider the ſeventh 
ule of this Chapter, and work as you are there di- 

ed, and you will find the aforeſaid given number 
d amount to 440479 farthings, viz. 


458 1. 


-— 


. 1 _ 
- x1 - 1 $, - ” b. 25 «% *1 & OY -- = 
i. 4 A wy , "Y 4 
_ X *'s k . 
” » 
T4 ec . Chap: : 
4 
\ 6 4 
a , e = _ ry 
- 
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I. ' %: d. qrs 
4$8—16—7-=3 
20 | 


9160 ſhillings 
Add 6 


Con : 
Sun © 9176 ſhillings 
- 12 


13392 0D 
9196 3 KERA 
— | 
» | 110112 pence 
Add 7 


Swn 110119 pence 
+ 


440476 farthings 
dd 3 $2 


—— 


Sum 440479 farthings 


This laſt Queſtion (or any other- 6f this king, (vi 
where the number given to be reduced FonfiſtetH of ti 
veral Denominations) may be more conciſely refslve 
thus, viz. when you multiply the poutids by 20, 
bring them into ſhillings, to the produt' of the fig} 4 
Figure, add the Figure ſtanding in the'place of Un a 
in the Denomination of ſHMiilings, but*becauſe the'fi tl 
Figure 1n the Multiplyer is Co) I fay's times 8 1s E ® 
thing, but 5 is 6, which I put, down for the firſt if 2 
gure 1n the produR, then becauſe this multiplyer is} Pe 
1 go ofi pp further with it, for jf I ſhould, the whd| T0 
produ@:would be o, but proceed, and when I conf: 
te multiply by the ſecond figure in the multiplyer, ac: 
to the produdt of it, Tadd the figure ſtanding in tÞ4cd 
Place of Tens in the Denomination of ſhillings whif'"g: 


"Bdr 'V, | Reduildion. 75 
(1) ſaying 2 times 81s 16, and (the ſaid Figure) r 
17, then Iſetdown.7, and carry an Unit to the pro- 
ut of the next Figure as/ is directed in the fifth Rule 
Bf the ſixth_Ckapter foregoing ; and finiſh the Work. 

> that you now have the whole produ@ and ſum'of 
illings at one Operation, whichs the ſame as before, 
Ynd when-you multiply. the ſhillings by r2, to bring 
;em into pence (after the ſame manner) add to the 
rodu@t the number ſtanding in the denomination of 
ence, and ſo when:you. multiply the pence by 4 to 
ring them into farthings,add to the produtt the num- 
er ſtanding under the: denominations of Farthings, 


4 
2 


ec the laſt Queſtion thus wrought. 
Fred... _ 0: qrs 
SInC—_—_y ; 
20 


- 9176 ſhillings © 
12 
"18359 
. 9176 


I bOI19, pence 


4 
of f mm EM 
Slve Fac. 440479 farthings 


O 
- fir After the method laſt preſcribed (which if rightly 
UnSoiidered, differeth not any thing from the 7th Rule 
e fi this Chapter) are all the following Examples that 
is F< of the ſame nature wrought and reſolved, 
ſt eſt. 5. Fn.437 5856 Farthings, I &emand how ma- 
r is © Pounds, Shiliings, Petice, and Farthings 2 | 
whd [0 refolve this Queſtion ; _ Firſt, I divide tne gives 
conpmver of Farthings by 4,and the Quorjent is 1094956 
, aF2c2, at there" remnioeth 2 atter the Diviſion's 
n tÞded, (which bythe 8th Rafe foregoing) is two Far- 
whif'"gs 3 then I divide 1093966 Pence by 12, and tke 
My." E 2 Quoticat 


>, , " 


uotient is 91163 ſhillings, and there remaineth 
after Diviſion, which by the ſaid 8th Rule is ſom 
pence, viz. 10d. then I divide 91163 ſhillings | 
20, and the Quotient is 4558 1, and there- remaine 
3 ſhillings, ſo the. Work is finiſhed, and I find that 
4375866 farthings there are 45584. 3 5. 10d. 24 
Sce the Operation, | 


b 
n 


MA, 


12) 2ſo) . 
4) 4375866 (1093966 (911613 (4558 
4 | x08 c-:; 8 <. | 
37 3 TT a 62, 
36 12  - "10: 22 
15 p JJ 
12 12 JO 
38 76 16 
36 72 16 
— w— { 
26 46 - (3) 5+ \ 
24 36 ' 
26 (199d. Py 
24 | 0c 
on  {« 
6 (2) 975+ | hi 
_ ONT d. ars. T. 
Fabit 45 $8-———_—z———z0 2 c 
d 


Nueſt. 5. In 43261. I demand how many Groats ' 

To reſolve this Queſtion, I reduce the given nu 
ber of Pounds into Shillings, and they are 897 
Shillings,now I conſider that in a Shilling are 3 Grc 
therefore I multiply the Shillings by 3, and it proc 


43 


8 oY 
4336 pounds 
20- 


hat © 875720 ſhillings 
| — 


Facit: 26 =. groats 


4";5 ound ons 20 ſhillings) 
nats,. make” So, by 
$ given, "and 


4386 5 pals 20- 
60 groats in 20 5. 2 
Pacit 263160 groats in 4386 L 60 


Queſt. 7. 10 43738 three-penees, 1 defire to know 

w mauy poands 2? | 

To reſolve this (and many fuch like) Queſtions: Firſt, 
divide my given number of 3 pences by 4, becauſe | 
three-pences are in a ſhilling, and the Quotient is - 
0939 ſhillings, and there remaineth 2 after Diviſion 
$ ended, -which-is 2 three-pences-(by the 8th Rule of 

his Chapter /) whieh are equal in value to 6 d. then f 
livide 10939 ſhillings by 20, and the qu uote giveth” F 
45 1. and 19s. remain 3 fo that 4 conclude in 43758 
jieces of three-pence per piece, there are 546 Il; 19 % 
$ . as by the Work appearcth, 


YA 


—Y ki —Y _— : 
. - hn _ ” - 
s þ ” & s 
_ . l £ . 
. C 1 
| T1T 
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2]0 p6* 4 2 RY 2: 
4) 43753 (1093|g (546—19—6 | 
EN . 
37 & re 
36 .8 7 
CNY — im 
Fs T3 2 
12 12-/ is 
38”  (19)s- 
We three-pences or 6 d. 3 


This Queſtion might have been otherwiſe reſolve 
thus, viz. firſt multiply the given: Number of thre 
pences 43758, by three the number of pence in thrq. 
peace, and the produdt (viz. 131274) is the numbe 

> of pcence'cqual to the given number of- three-pence 
7,123 Number of pence may be brougitt into poun 
by dividing by I2 and by 29, and the Quotient-'yc 
will find to be equal to the former workz viz. $46 


19.4. 6d, 
43738 
22) 11274 (1093]9 (546194 
I2 IO 
I12 9 
103 - ] 
4 13 | 
36 I2 
4 re. (19) /bill. Ca, | 
08 | 
” FT IK 


Remains (6) pence 


' s : 


Py 
- 


TINA. 0 © | COPRs WY » 79 


J. or thus, divide the given- number of 3 pences by 
Ythe number. of 3: penees in a pound or- 20 ſhillings 
4 Civhich-you will find to be 80, if you multiply 20 5. 


by 4, the number of three-pences in 2 ſhilling) and 
you will find the quote to be $46 1. as before, and a 
remainder of 78 three-pences, and if you divide thoſe 


78 three-pences by 4 (becauſe there are 4 three-pences 


in a ſhilling) you will find the quofe to-be 19 5, and 
2 three-pences remain, which are <qual to 6 4. which 
is the ſame that- was -before found. 


Be. < - 8 


37 

32 
55 
43 


4) 78 (19 & 
g 


0 
36 


C2 ) three-pences or 6 d. z 


Nueſt. 8. In 4785 þ. 19 5. how many pieces of 137 d.. 
per piece £ * 

This Queſtion cannot be reſolved by ReduQtion, de- 
icending or aſcending, abſolutely, (becauſe 132 d, is 
no even part of a pound_) but rather by them both 
jointly,” viz. by Multiplication and Divifion; for if you 


bring the number given into. half-pence, and divide 3 
the. half-pence, by the half-pence, in 13 4 . -viz© 


27, the. quotient: will. be the 'Anſwer ; for 


FA 


- . » 8m 


WJ <6 


x4 
=y 
© 


: . 
@- 
, 


COSTLY 
Q 


brought 4783 1. 135. into half-pence; 1 find" it make 
2299112, which I divide by 25, (becauſe there are 
fo many cow qr ” 135 d.) fa the quote give 
85078 pieces of 133 d. and 6 half-pence remain over 
and above z obſerve the Work following, IT 


OE 4 
4785—13 rf I: 
'. 20 : | 3 
95713 ſlings * + a5 balfpne ||| 
24 half-pexce in « ſhilling * 
332852 MR £4, 
191426 


ena. . 
2297132 half-pence in the given number 


27) 2297112 (85078 pieces of 132 &. 


216 


I —— 


137 
13s 


Kem, (6) balſ-peace © 


ft would have produced the ſame Anſwer if you 
had reduced your given number into farthings, and 
divided by the farthings in 13 4 d. viz. 54 (for al- 
ways the Dividend and the Diviſor mult be of. one 
Denomination_) and then you wculd have had-a re- 
4 maindcr of 12 farthings, which are equal in value to 
-* the former remainder of 6 halt-pence, as you may 
| "Prove at yous [ciſure, © Queſt. 9. 


a 3X 2v- ag 4 


Nueft, 9. Tn'g4o | 
- many pounds ſfleling? 
Firſt,” Bring your given Number of Dollars 1 
pence, and*rhen your pence into pounds according 
the former DireQtions. Thus in 4s. 4d. Crit. a 
Dollar) you will find 52 pence, by which multiply 
540 Dollars, and it uceth 28080 pence, which if 
'' F you divide by 240 (the pence in one pound) the quo- 
tient will give you 119 {. which are equal in valuc to 
$40 Dollars, at'45. '4 4. pry Dollar. Obſerve the 
Operation. - Be 5 


ie REC; 


s. d. 


8 "a 2 \- 
EF, 4 | 12 
1080 \ $2 pence. 
2700 | 


240) 2808[0(zr7 


24 
40 
24 


(0) 


The foregoing Queſtion might have been otherwiſe 

wrought, thus, viz. Multiply ($540) your given num- 

ou | ber of Dollars, by 1 3 rhe number of Groats ina | ol, 

id Þ lar(or 45. 4 4.) and it produceth 1020 groats, which 

l- | divide by 6o {the groats in x pound or 20 ſhillings} 
ne | and che quote 13 117 4, as before, See the Work, * 


tk $ Ld $40: p 


* ©. , 5s > 8, PST. , 
Reantiion, Chap. LN C 
- ——_ ; : 


: " 
$40 4-4 
LS... y+3 
1620 13 2 


540 
610) 702lo (117 þ. 


Queſt. 10, In. 547386 pieces of 43d, per picce, I 
demand how many Pounds, Shillings, and Pence. 

Firſt, Bring your given number of. four pence half- 
penjes all into half-pznce, which you will do if you 
multiply by 9 the- number of half-pence in. 4d. and 
the produt is 4926474 half-pence, which are brought 
into. pounds , if you divide them by*24 (the half-- 
pence in a ſhilling) and 20 (the ſhillings in a pouyd) 
x makes. 10263 L. 9 5s. 9d. asby the Work, © 


« : = 4 8 at ——_ Ts # of , 
: $4, p Wh. 
* p tg. itt % 
Chap. S. Reduttion. _ 
* x 4 as 
X Fo 
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_ Remains (18) half-pence or 9 d. 
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547326 _ 
| J 
<IST,, [QF =ce* to 9 halj-pence 
24) 4926474 (20526]9 (10263 
48 2 
126 Og FP 
120 4 
48 I2 Factt IC 253—g—g 
F67 6 
144 6 
234 (9) 
21 
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Queſt, 1x, In 4386 /, I demand how many picces of 
6 d. of 4d. andof 2 d. of cach an equal number ?- 
that is to ſay, what number of f1x-pences, groats, and 
two-pences, will make up 4356 4. and the number 6f.- 
each equal 2? + 
The way to reſolve Queſtions of this Nature, ;is fo » 


. add the ſeveral pieces (into which the given Number” 


is to be brought) into one Sum, and to reduce the g1- 
ven Number into the ſame denomination- with, ther 
Suru, and to divide the ſaid given Number (fo redu- 
ced_) by the ſaid Sum, and the Quotient will give you": 
the exa&t number of each piece. And after the: fame * 


- Method will we proceed ta reſolve the. preſent” Que- + 


ftion, viz. 


oe 


4347 


_- 


g 2 
4386 pounds 
240 pence 
175449 | 
8772 + +=» Sam 12 peuce 


CE >  — —— 


12) 1052640 (8753s 


a #*«ea©>S aa E—— at. _ —— 


o 6 . k ; : t @ #; d, d. d. 
84 _ Fait 87920 putgts of 6g —2 


(o) 
$o that I conclude by the operation that 87920 fix 
es, and 397 20 groats, and 89720 two-pences are 
zjuſt as much as (or equal to) 4386 1. or if you admir 
of g 5. to be thus divided, ir is equal to 5 -fix-pences, 
and $ four-pences or groats, and -4 rwo-pences. For if 
two Right Lines (or two Numbers) be given, and one of 
them be divided into as many Parts, or Segments as you 
; pleaſe, the Reflangle (or Produft) comprebended under the 
. two whole right tines (or numbers given) ſhal be equa! to 
all the Riftangles (or Produfts) contained under the whole 
line (or number) and the ſevtral Segments (or Parts) into 
which the other lint (or number) is divided, Kucl, 2. te 
Another Queſtion of the ſame Nature wich the 
tft may he this following, viz _ 
Neſt. t2. A Merchant is deſirous to change 1481. 
mo pieces of 134.4 of 124, of gd. of 64. and 
of 49.5; and he will have of each ſort an equal num- 
ber of pieces, I defire to know the number ? 
D# as .you were taughr in Me laſt Queſtion, viz. 
ad4 the ſeveral pieces together, and reduce the Sum. 
wt9 


inco wt pens then reduce the Sum to be changed, 

viz, 148 |. into the ſame denomination, and divide the 

fad by the lefler, and jn- the Quotient you will 

ad; the Anſwer, viz, 798 is the Number of each of 

pieces required, _ and 18 remainerh, which is 18 

hal pence ol tay by the 8th Rule of this Chapter. See the 
as followerh. 


I, " d. 
r48 137 
240 pence ian}. 2 
pom | 5 
$920 6 
296 + 
— — , | —_—_ 
35520 pence in 148 |. | Sun 44 
lj 27 
5 L040 balf-pence ; ; * 89 haif-ponte 
A eo (798 pidets of each ſort © 
X 5.& © g Q 
e 623 
£ "874 
7 8017. © 
J/ 
# 730 
- 712 
b Remain (18) balf-pence 
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The ruth of the two foregoing Operations will thus 
be proved, viz. mukiply-the Anſwer by the parts, or 
pieces into which the given Number was rediced, 
and having added the ſeveral products together , if 
| their Sum be equal ro the given number, the Anſwer 
. is right, other»-iſe nor, + 

So the Anſwer to the 13th Queſtion was 87720, 
which is proved as followerly' v{2, 


$7720 


- 4 ” b p Fl = 4 
" 4 m_ F . = 4 4 « OY '. . | 
I, 


| Stx-pences make 2193. 
87720 < Four-pences mabe 1462 
Two-pences make 731 


The total Sum of them 4386 which was 
the Sum given to be changed. 

The Anſwer to the 12th Queſtion was 798, :and 18 
half-pence remained after the Work was ended, now 
the truth of the Work may be proyed as the former 
was, Ut. | * -* 
| LE” 6.4 

Pieces of 133 make =———— 44—17—og 
 _WPieces of 12 make ———39—18—00 

7984 Pieces of 9 make ——29—13—26 

Pieces of 6 make ———19—19—00 

Pieces of 4 make ———1z3—05—00 

and 18 half-pence, or g d. femains -————— 00-—00—0g 


pe CEE COT 


The total ſum of them 148—00—00 
which total ſum is equal to the Number that was firſt 
given to be changed, and therefore the, Operation was 
rightly performed, | 


Reduttion of Troy-wight. 
We come now to give the Learner ſome Examples 
in Troy-weight, wherein-we ſhall be brief, having gi- 
vert ſo large a Taſte of Reduttion in the foregoing Ex- 
amples of Coyn, and now the Learncr muſt be mindful 
of the "ſable of Troz-weight delivered in the ſecond 
Chapter of this Book, 
Dueſt. 13. In 482. 070% 13p.w. 21 gr. how 
many Grains? = 
. Multiply by 12, by 26, and by 24, taking in the 
Figutes ſtanding in the ſeveral denominations, - accor- 
ding to the DireQion given in the 7th Rule of this 
Chapter, and you will find the produtt to be 2980013 
Grains, which is the Namber required, or Anſwer to 
the Queſtion, See the whole Work as followeth. 


482 


| 8. hs Be , 7 pe 
L 07, Þ.Ww. F440 
432=7—13—21 
I'2 


9718 
P” - 482 
q:: $791 OWNCeF 
W 20 


xt5333 penny-wet.. 
3s 24 


_ —_  O—————— 


453333 
p 231668 | 


Q © © 


Facit 2780013 grains 

Nueft. 14.. In 2780013 grains, I demand how many 
pounds, ounces, penny-weights, and grains ? 

This is but the foregoing Queſtion inverted, and is 
reſolved by dividing — by 20, and by 12, and the 
anſwer is 4824. 9 0% 13.0, 21 2. 

-- 20) 12) 0. 
24) 2780013 (1158313 ($791 (482 


24 10 48 
38 Is 99 
24 I4 96 
140 18 31 
120 18 24 
200 3 Rem. (7) ounces 
I92 


81 Rem.(13) penny-weight 
72 


_ Ro. 7 5 6.00 6 


uy — 


93 #4... %. Ws 8 
72 Fact 482—-97--13--2L 


Remains (21) grains __ - eſt. 1 


"* MY oe Ke op ; % Wi, 
Nueſt. 15. A Merchant ſent to a Goldſmith 16 Trigots 
of Silver,” each containing in 45> go 21. 4 04.'and or- 
dered it to be made into Bowls of 2 /. 8 oz. per Bowl, 
* and Tankards of 1 /. 6 0z, per piece, and Salts of x9 oz, 
10 pw. per Salt,and Spoons of 10%, 18 p.w, per Spoon; 
and of each an equa} number, I deſire to know how | 
_ of each fort he muſt make 2? = 
- This Queftion- is: of the ſame nature with the xx 
and 12 Queſtions foregoing, and may be anſwered 
after the ſame method :; viz. Firſt, add the weight of 
the ſeveral Veſſels (into which the SiJver is to be made) 
into one Sum, and reduce it to one Denomination, 
and they make 1248 penny-weights, "then reduce the 
weight of the Ingot into the ſame denomination, viz. 
penny-weights, (and it makes go penny-weights) and 
multiply them by the number of Ingots, viz.' 16, and 
the produtt will give you the weightof the 16 Ingots, 
viz, 8960,then d1vide this produdt Ly the weight of the 
Veſſels, viz. 1248, and the .Guotient piveth you the || | 
Anſwer. to- the Queſtion, viz. .7. and 224 /þ.w.r re- 
inaining over and above, | ENS © 


Q 


wo ns et A-1 


l. 0 — 'f, 0% pap 
2—4 2 —o8—od 
I2 1—06—00 
— 0+—10--10 
23 | o—0l1—18 
_ + 2) 
——— Sum $—02—08 
s60 penny-weghts | 12 
16 Ingots | — 
— 62 
3350 20 
$6O | 
: —— 1248 fm, 
1249) 8960 (7 Veiſſths of tach 
8336 


* Rem. (224) penny-weights 


The Proof of the Work is as fiboet, viz. ; 
*o 8%, os 
= of 2—08—00 pr Bow! is 18—o8—00 
7 


= o , by 
£ » « ; 
þ o = . 


« of 1—o06—00 ptr Tarh, #s 10—06—00 ; 
moo 2 #5 fe oeemaeeff | 


JSalts of 0o—10=—10-prr' Salt 
# 01—01—06 


Spoons of 0—01—18 per $ 


It 224 pennJ-weight remaini is 00—11 —04 
_ Total Sum 37—04—00 
de) 


S$o that you ſee the Sum of the Weights 'of cach 
he {| Veſſel, together with the Remainder is 3757. 4% 
iz. | which is equal to the Weight of the x6 Ingots delive- 
nd {| red. Forif 371. 4 + be reduced to peany-weights, 
nd it makes 8960. 4 

's Reduttion of Avtrdupois Weight: + 

he In Reducing Aver 4upois Weight , the Learner muft 
ne | have recourſe to the Table of 4virdupois weight deli- 
e.. | vered bm the Second Chapter foregoing. 

Queſt. 16. In 47 C. 1 9r. 201. how many Ounces ? 
Mulriply by 4 by 28, and by 16, and che laſt gro- 
du& will be the Anſwer, vi3- 24992 Ounces, 

; Cc "a. L | 
479—I-20_ 
4 


139 quarters 
28 


ww 1 9 © 08 


Is12 
330 


$3124, 
16 


31872 
$312 


4 


Facit 84992 ounces 


7 1.r 


% 
a *, 
Ll , 


1 


" 
: a 


9? - on -42Y c 
Queſt. 19. In 84992 Cunces, I demand how mat 
C. ars. h. 0J« OT v.43, 5 \, * os 
This is the. foregoing Queſtion inverted, and 
be reſolved if you divide by 16, . by 28,. and-by. 
and the Anſwer is 47.C. 1,47 .20 4. equalto thethe 
Numbers in the foregoing Queſtion, _ _ ', , BF 


F 
- 
# 


IIS. ae wot AF ts ron 
16) 84992 (5312 (189 (479—1—20 


© SPY 9 


go $8 _ _u6:; 


QueF. 18. A Chapman buyeth of a Grocer 4 C. 1 4, 
14 4. of Pepper, _ and ordered it to þe made up into 
Parcels of 147. of 12/1. of $1. of 61. and of 2}, and 
of each parcel an equal number, now I would know 
tie number of each parcel. 

This Example is of the ſame nature with the 11, 
and 12, and x5 Queſtions. foregoing, and after the 
_ — is reſolyed. © Sce. the Operation as fol- 
owetn, - 


< SO 


m0 Facit 11 of parcels of each * 
42 * ? 


Rem. (28) pounds 
Redudion of Liquid Meaſure. 
Queſt, 19. In 45 Tun of Wine,” how many gallons ? 


Multiply by 4, and by 63, the produtt is 11340 
Gallons for the- Anſwer. 1 


oy 


Facit 11340 gallons 


Nueſt. 20, In 43 Rundlets of Wine, each containing 
13 Gallons, I demand how many Hogſheads ? | 
Firſt, Find how many Gallons is in the 34 Rundlets, 
which you may do if. you multiply 34 by 18, the con- | 
tent'of a Rugdlet, and the produ@ is 612 Gallons, 
PLES + Ce WIICH 


, % þ 2 " 
. "x F L 


o -_ wg 


—_ - 4 - - " x *, X ' $ oa * palth, oo " l 4 - 
- , wits ” 
= 


which you may reduce into Ho - pw if y 
them by 63, and "the-C ow 
45 See th the W 


8 
272 


:W< 
63) 612 (9 bbas 


$67 | 
Rem. (45) gallons 

» Facit 9 bbds 4 $ gallons. | 

2ef, 21. In 127 Tuns how many Rundlets of x 
Gale per Rundler ? Th '# 
.- Reduce your Tuns intoGallons, and divide them pi 

| 14, theGallons in a Rundler, and the Quotieme (216 

6 your Anſwer, _Sce the Work following. 


Reduihion. oF || 
Reduftlon of Long Meaſures 
22. I demand how many Furlongs, Poles, 


| Ry Barley-Corns will reach from Londen ro nk, 
it being accounted 151 miles? : 


2$8 miles 
8 Jmimnge in « mile _ 


1208 fur es: y 
40 poles in a jurlong 


I1 Faro 


$31520 bi yards 
18 inches in balf « ard. 


9567360 inches 
; 3 barly-corns in an inch 


Facit 28702080 bely-corss is ISL miles 


Lyeſt. 23. The Circumference of the Earch (as all 
other Ci are) is divided into 350 _—_- ad 
each Fs inro 60 minures, which (u & wpfoe 

'F ficies of the Earth) he vr dele web co 
mand how many miles, 
and JP will each re 


es, yards, feer, 
the Globe of the 


360 


360 degrees 
. 60. thinutes or miles in'a degree 

-. 21600 miles about the Earth 

s furlongs in a mile 


172800 furlongs about the Earth 
49 perches in a furlong | 
6912000 poles or. perches about the Earth 
I1 half yards in a' perch 
6912000 ' 
691 2000 


2) 76032000 half yards about the Earth LE 


(38016000 m_ viz. the half yards 
3 evi ded ' } Ara 2 
| 114048500 fel about the Loth 
12 inches in a foot © i Wh 
228096000 
114043000 | | AY Ji 


' 1368576000 inches" about the Earth 
...3 barly-corns in an inch 

R LET: 39} 5 ; 

Facit- 4105728000 .barly-corns H 


And ſo many will reach round the World;the whole w 
being 21600 milcs z ſo that if any perſon were to go le, 
round, 2nd go:;15 miles every day, he would: go the hr 
whole circumference. in 1440 days, Which is 3:Jears, Yar 
11 months, and 15 days. in 


Reduction 


ole 
g9 
the 
5, 


z0n 


6 Be 


' d 4 ” Sa, % | "* ” | n ” 0 ' 2 \ \ | 
Yap. $. Reduttion. 95 
ſy 


Reduftion of Time. 
Queſt, 24. In 28 Years, 24 Weeks, 4 Days, 16 Hours, 


Ko Minutes, how many Minutes ? 


years weeks days hours min. 
28——24——4—I6-—0 
g2 weeks in a year 
60. 
142 


1480 weeks 


10364 days | 


243752 hours 


n—__—_ 


149251 50 minutes 


Note, That in reſolving the laſt Queſtion after the 
method , expreſſed , there is loſt in every Year 39 
Hours, for the Year conſiſteth of 25s Days and 6 
Hours, but by multiplying the Years by 52 Weeks, 
which is but 35q Days 3 you loſe x Day and 6 Hours 
every Year , wherefore fo find an exa& ' Anſwer , 
bring the odd Weeks, Days, and Hours into Hours, 
and then multiply the Years by the number of Hours 
in a Year, viz. 8766, and to the produdt add the 
Hours contained . in the odd time, and you have the 
exa& time in Hours, which bring into Minutes as be- 
fore, See the laſt Queſtion thus ceſolyed. 


24 


197 . 4144 hours 
228 8766 hours n 4 year , 


249592 hours 
| 60 


_—_ —_— 


LO 


14975520 minutes in 28 years and 4144 hours ' 


$o you ſee that according to the Method firſt uſed 
t6 reſolve this Queſtion, the Hours contained in the 
given time are 248752, but according to the laſt, beſt} . 
or true Method, they are 249592, which exceeds theflmi:: 
- former by 840 hours. .' to t 
4 But for moſt occaſions it will be ſufficient to mul 
tiply the given years by 35s, and to the produRt addfiforc 
the days in the odd time, if there be any, ani thenflyu] 
there will be only.a loſs of - 6 hours Jin every. year;ud 
which may be ſupplied by taking a fourth part of theſſque 
given years, and adding it to the contained days, and 
you have your defire. * 
aft 25. In 438657540 minutes, how many years : 
acit 834 years, 4 djs, 19 bours, ; | 


Chap. 8. + RedaRtion: 97 
" 29itry $966) | :-ytars Ways - hours , 
w 11D. 438657540: (7310999 (834——477—19. 


+ 240/909 


42 5” 53t0737 JORAB: 1.1 be © 20? 21 


; pu__ . }, nos (OI. -. 4 1 
"1 T4 206) 124) KH $1 (4:d9js, + at 
| $ | TL A 2 <p 41 JO 
{ 117 app, $6 TH ; 2001213 
35 Lore: 1408 
39 (19) hour's 
54. , 
54 
(9) 


. Queſt: 26. Ii defirg, to know, how; many hours and 
minutes it is fince the Birth of our Saviour Jeſus Chriſt 
to this preſent year, being accounted 1,700 years * 

'S Chis Queſtion is of the ſame nature with the 24th 
wy forcgoing, and after the fame manner 15 refolved, vzz. 
elMultiply the given number of years by 8765, the pro- 
du is 14502200. hours, and. that by 50, and the pro- 

WEdut is 894132000 minutes. Scc the Work. 

n 1700 years , Wn ; 
8766 hours in a yeat- 


5 | 
10200 = 
19200 

I 1900 

136/90 

m— | 

14902809 boars in 1700 years 
i RE 


— —— — 


J 


_ 894132000 min, in 1700 years | 


98 The Relation Chap g 

Note that as Multiplication and Diviſion do inter{ ; 
changeably prove each other, ſo ReduCtion'deſcendiny 
and aſcending, prove each other, by inverting 
Queſtion, as the 13 and 14, and likewiſe the 16 anh 
17 Queſtions foregoing ,- by Inverſion, -do interho 
changeably'prove each other, the like may be per 
formed for the proof of any Queſtion* in ReduGticr : 
whatſoever. 

Thus far have we diſcourſed concerning fingle Arit 
metick, whoſe Nature and Parts are defined in thaNu 
ſecond, eighth, ninth, *and* tenth definitions of thay 
third Chapter of this Book, for | although ReduRion igþet 
not reckoned or defined among the parts of ſinglet 
Arithmetick, yet conſidered AbſtraGly, 1t ts the prepaor 
effe(t of Multiplication and—Diviſion 3 and as for the 
extraftion of Roots (which ought to be handled i 
the next place as parts of fingle Arithmetick} we ſhallFou 
omit it 1n this place,and refer the Learner to Mr.Cockerſſ 
Decimal Arithmetick, which 1s ( with-great care an] ; 
pains_) now publiſhed, together with his Logarithmegal! 
tical Arithmerick , ſhewing the Genefis or Fabric 
of the Logarithms, and their general uſes in ArithFors 
metick, gc. As fo his Algebraical Arithmetick, cothno! 
taining the Doftrine ot compoſing and reſolving aſion 
Equat1on, with all ochcr Rules neceſlary for the ungitir 
deritanding of that Myſterious Art, '@c. 


— 
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() 


C H-A.P. 12. 


Of Comparative Arithmetick 3 viz. The Keg, 
lation of Numbers one to another. 7 


o Omparative Arithmetick is that which i 0 

Ee wrought by Numbers, as they are confiderjalf 

to have relation one to another, alher, 

Bretius Avith. this confiſts either in Quantity, or Sc 

tib. 1. cap, 21. Quality, —_ 
2. h 


Thap. 9- of Numbers: "09 

2. Relation 'of Numbers in Quantity, is the refe- 

ingfence or reſpe&, that the Numbers 
Shemfeives have one to another, Vide, Winga. 4- 
Ghecre the Terms or Numbers pro- ith. cap. 34, © 

jounded' are always two, the firſt 

lled the Antecedent, and the other' the Conſe en 

3. The relation of Numbers in Quantity | Rn 
he differences, -or in the rate or reaſon that is Pub 
xetwixt the Terms propounded, the difference of, te 

Kumbers being the remainder found 

$y Subtra&ion;but the rate or ive wy Alſted. Mon 

Fetwixt two numbers is theQuotiznt 1b. 2. 6p, 1 

&f the Antecedent divided by the 14. 

Tonſequent.So 21 and 7 being given | 

Jhe difference betwixt them wiflbe found- to 16 14, 

ut the rate or reaſon that is betwixt 21.and'7 wil! be 
ound to be triple reaſon, for 21 divided by 7 quotes 
>, the reaſon or rate. 

4. The relation of Numbers irfQuality, (cthery [2 
alled operres) is is . the reference or reſpett that 
he reaſon of Nu ery have'one unto another x DEAT) 

thfor- thx Terms given, tug Fr to. be 

ore than two, Now thiSyy: Dpor- Alſted. Mathem:t. 

Fion or reaſon between numbers re- lib. 2.,.cup. 2» 
ting one toanother,is either Arith: PHE 34. 5 
etical, or Geometrical 

Ge Arithmetical Proportion Cy; fomg -ealed*Þi3 
reffion) is when divers Numbers differ one from ano- 
her by equal'Reaſon, that is, have qual differcnces, 
$ this rabk of Numbers 33.5 73 9, 6, 13, 15, 17, 
iffer by equal Reafori3' viz: by *2$"s you may prove. 

RA 2: In a rank of Numbers that differ Ly Arithmeti- 
al Proportion, the ſum of the firſt and;laft ter be 

g multiplycd by half the number of Tertis, the pra- 
ult 1s the Me Th of all the Terms. . © 

h Y or if- you m ly the nutpber of, the Terms;b y toe 
lerefalf ſum of the firſt "and "laſt *Tirms; the ;proguſt 
 ahereof will be the. total ſum of ail che Terms, E's 
or'} So in the former Progreſfibn g1vcn, -3and 17.15 2 
hich multiplyed by 4 (viz. half the number of Vern be 
F 2 the 


.100 The Relation Chap. ; 
the produd gives 80, the ſum of all the Terms ; « 
multiply 8 (the Number of Terms) by 10 (half th; 
ſum of the firſt and laſt Terms) the produ® giyes 8K; 
as before, 

So alſo 21, 18, 15, 12, 9, 6, 3, being given, 
ſum of all the Terms will be found to te 84 ; for her 
' the number of Terms is 7, and the ſum of the fir| 
and Taft (viz. 21 and 3) is 24, half whereof, (viz. 1 
multiplyed by 7 ptoduceth 84, the ſum of the Term 
ougnt. 

7. Three Numbers that differ by Arithmetical Pre 
portion, the double of. the mean (or middle numbe 
Is equal to the fum of the Extreams. 

So 9, 12, and 15 being given, .the double of t 
mean 12 (viz. 24) is equal to the ſum of the Extrean 
g and 15. 

8. Four Numbers that differ by Arithmetical Proj 
portion (either continued or interrupted) the ſum © 
the two Means 1s equal to the ſum of. the two E 


treams. fat 

ET 2 So 9, 12,18, 21, beieg given, tl 

Vide Wing. A- ſum of 12.and 18 will be equal to t 

- ,Tith. cap. 35» ſum of g and 21, viz. 303,.alſo 6, | 
| 14, 16, being given, the ſum of 3 anf's 

14 is equal to the ſum of 6 and 16,, viz. 22, &c. ins 

9. Geometrical Proportion (by ſome called Geomqh 
trical Progreſſion) is when divers numbers differ agg, 
cording to like Reaſon. 5, A | 

So t, 2, 4, 8, 16, 32, 64, (Fc. differ by double Reon 
Con, and 3, 9, 27,81, 243, 729, diftcr by triple. R ec 
1 4, 15, 64, 255, Cc. differ by quadruple Ba 

2N, (Fc. 

. 10, In any numbers that increaſe by Geometric 
Proportion, if you multiply the laſt Term by the Qu 
tient of any one of the terms divided by another, 
the terms, which being lels is next uyto it, and, hav! 
deduRted, ' or ſubtratted, the firſt term out of th 
produR,' divide the remainder by a, riumber. that 1s 
Unit lefs that the ſaid Quotient, the laſt quote vi 
give the ſum of all the Terms. | 


- 


; vy.e-4” Val , ef ” a #: 
Chap. 9. * of Numbers. * ior . 
So, I, 2, 4, 8, 16, 32, 64, bein ty 
iven, firſt [take one of the Terms: 4) 2 (2 

. 8, and divide it by the Term —— 7”, 
hich is lefs and next to it, (viz. —__ 
y 4) and the' Quotient is '2, by ob | 
Þhich 1 multiply Jie laſt' term 64, '—— 
Fnd the ode is 128, from whence 1) 127 (127 

ſubtra&> the firſt term, Cv. 1) 

e remainder is 127, which divided by the Quotient 
made leſs by x (viz. 1) the quote 15 127, for the ſum 
ff all the given terms, as by the Work in the Margent. 

So if 4, 16, 64, 256; 1024, were given, the ſum, 
f all the terms will be found to be 

264. For firſt, I divide 64 one of 1024. 

ie terms. by" i his next” leſſer term, F6),54 (4 
nc Nh Wo tis 4, by which I I 
nultiply the laſt term '.. + and. it*  - a008 ©... - 
roduceth 4095s 3 from whence | * ' © 4 

btrat the firſt term 4, and the — 

mainder is : 4092; which TI divide 3) 4998 (1364 

Ty the quote leſs r (viz. 3) and the 
Yuote is 1364," 'for the total ſum of all the Teri 
margent.'”” 

So likewiſe if 2, 6, 18, $4, 162, 43s 

5, were given, the ſum or total of 6) 1 bak), 

Y! the Terms will be found to be 
r 1828, See the Work. : 1458. 
| 21- Three Geometrical Propor- 2 
Yonals given, 'the Square of the Mean” —— 
equal to the Rettangle, or Produt 2) 1456 (728 
Ft the Extreams. 

So 8, 16, 32, being given, the Square of the Mean, 
Jo 16 is 256, which is equal to the produ of the 

treams 8 and 32, for 8 times 32 is cqual to 256. 

12 Of 4 Geometrical Proportional namvers given, 

produtt of the two Means is equal to the produt 
the two Extreams. 

So 8, 16, 32, 64, being given, I ſay thit the pro- 

i of the two means, viz. 16 times 32, whichis g12, 

Re<qual-to 8 times 54, the produ& of the Extreams. 
F 3 Alſo 


102 The. fingle-Rule Chap 11 
*Alfoif- 3, 9, 21, 63, were given (which are inte 
rupted) I ſay 9 times 21 is equal to 3 times 63, whic 
is equal to 189, | 


—-- > 


From hence ariſeth that precious Gem 4n Arithm 


tick, which for the Excellency, thereof, is called th" 
Golden Rule, or Rule of Three. . |; is 
» Jur 

"Th. 6 > coun Is. 907 ty 
HRC | 8 Hae CER FI 
_ as 
CHAP.-X, th 

= | IIOg 26 DE: ty 

The Single Rule of Three Direft., |, 6; 

w 


r. T HE._ Rule of Three(not undeſervedly.call'd Jo 
'L Golden Rule ) is, that by whzch we find « 

a fourth number, .inproportiom unto three given Numberts 

ſo as this' fourth Number ſought may bear | the ſanfir 

Rate, Reaſon, or Proportion to the third (given). nuqjfar 

ber, 4s tliis ſecond doth to the firſt,. from whence it Ju 

alfo called the Rule.of Proportion. « , -;,1 


, fy ola , | TS 41 841315 0 5d 
2. Four Numbers are ſaid tobe Proportional, whent 


fit it containetli'or is contained by the ſecond, ..a$ aftitw 
as the,third containeth, oX is contained, by che; tourtnu 
Vide Wingate's Arith, Chap...8« 380. 4. » Yrec 


Sd theſe numbers are. ſaid to be Propeitionals,, 1 
3, 5 ©, 18, for as often as the; firſt number is coſfis + 
tain. din the fecong, fo, oftcn, is, the third containgmu 
ia the fourth, viz, twice. ; Allo 9, 3, 15, 5, are lydet 
to be proportional, for as often as the ficft number caſcot 
tdineth the ſccord,, ſo often the third number contaſſthe 
eth the fourth_; v4: z times. ; ore 

3. The Rule of Three is either ſimple or compoſ 

4. The fimple (or ſingle) Rule of Three, confiltt 
of 4 numbers, that is to ſay, it hath 3 numbers gl 
to find out a fourth; and this is either Direct, - or 
verſ”, Vade Alfted. Math. lib. 2. cap. 13+ 

«, The ſingle Rule of Three aired, is wh:n the 
portion. of the firſt term.is to the \ſecond,, as the thiri 
to the fourth 3 or when it is required that the _ 

Ou! 


hap. 70) of :Phree- Direct. 103 
ſought (viz.) the fourth number muſt have the ſame 
roportion to the. ſecond, as the third hath, to the firſt, 
6. In-the Rule of Three, the greateſt: difficulty is 
\mdI(after the Queſtion is propounded.) [to; diſcover the | 
| ehflorder_of the 3: terms, ;viz- whieh:is 'the firſt, which 
is the ſecand; atd which the third, which that you may 
Yunderſtand, obſerve, That (of. the three given numbers) 
two are always of one kind, aud; the other 15s of: the 
ſame kind with the proportional number that 1s ſought; 
as in this Queſtion, viz. If 4 yards of Cloth coſt 12 
Jſhillings, what will 6 yards coſt at that rate ? Here the 
twq numbers of one kind are 4:and 6,: wiz, they both 
. \{fignifie ſo many yards;and 12 ſhillings 1s the fame kind 
-. with the number ſought, for the price 961-5 yards.1s ' 
d (0 fought. 
| Again, obſerve, that of the 3 given numbess, thoſc 
nabeltwo that are of the ſame kind, one of them muſt be the 
ſanfifirſt, and the other the third, and that which is of the 
.naſamc kind with the number ſought, muſt be the ſecond 
- it fnumber in the Rule of Three z and that you may know 
. . Iwhich of the ſaid numbers to make your firſt, and 
2n tEwhich your third, know this, that to one of thoſe 
gftgtwo numbers there is always affixed a demand, and that 
zurtnumber upon which the demand licth muſt always be 
reckoned the third number. - As in the forementioned 
Queſtion, the demand is aftxed to the number 6, for it 
is demanded what 6 yards will coſt ? and therefore 6 
infmuſt be the third number, and 4 (which is of the ſame 
e (denomination (or kind) with it) muſt be the firſt, and 
ry cayſconſequently the number 12 muſt be the ſecond, and 
then the numbers being plac'd in the forementioned 
drder, will ſtand as followcth, - viz. 


7 
Ire 
hid 


fiſts yards F yards 
g1) 4 12 6 


7. In the Rule of Three Direc having p/aced the 
he mbsrs as is before direfted) the next thinz to be done 
hir*111 be to find out the fourth” nwnber'. in proportich, 
nunvnich'(that you may do) multiply the ſecond number 


— 


F 4 | Ly 


———— ———— 
® _ ———— a en PEN———_— = 


104 The- ſingle Rule Chaps we 
by the third, and divide the produd thereof by 
firſt, (or which'is all one) multiply the third term (off 
woyray +" the ſecond, and divide the produdt therec 
by the firſt, and the Quotient thence arifing is thei gt 
number in a dire@& proportionh,and is the number i 
or Anſwer to the queſtion, and is of the ſame denomi 
nation that-the ſecond number is of, As thus, let the 
fame queſtion be again repeated, viz. If 4 yards of 
Cloth coſt 12 ſhillings, what will 5 yards coſt 2? 
Having placed my numbers. according to the 6t 
Rule (of this Chapter) foregoing, 1 multiply (the fe 
cond number) 12 by (the third number) 6,and the pro 
dutt is 92, which produ@t'I divide by (the firft num 
ber_) 4, and the quotient thence — 18, which is 
the fourth proportional or number ſought, viz. 18 ſhi 
lings. (becauſe the ſecond number is ſhillings) which 11 
the price of the 6 yards, as was required by the que: 
ſtion, See the Work following. 
988 i &o.. JF ci bo 
tf qo 2 ——6-—-18 
7 ip | FN 


© 4) 72 (18 fhilinge 
4 


32 
32 


Co) 

Queſt, 2, Another Queſtion may be this, wvix- 1 
7C. of Pepper coſt 21 1. how much will -16 C.. cof 
at that rate ? 

To reſolve which queſtion, I conſider that Caccor 
ding to the 6th Rule of this Chapter) the terms or num 
bers ought to be placed thus, viz. the Demand lying 
upon 16 C, it-muſt be the third number,and that of th: 
ſame kind with it muſt be the firſt, viz.-7 C, and 21 | 
(being of the ſame kind with the number ſought) mu 


be the fecond number in this queſtion 3 then I procee 
? | accordu 


VORChap. 10. of Three Direft. , 105 
ccording to this 7th Rule, and multiply the ſecond 
(of imber or the third, viz. 21 by 16, and the produtt is 
335, which I divide by the firſt number 9, and the Quo- 
tient is 43 1. which is the value of 16 C, of Pepper at 
the rate of 21 1. for 7 C. See the Work following. 


one ' L. G * 
s of If q———21—— 
| 16 
6t —— 
» fe 126 
uy 21 
um a | | 
h is | 7) 3365 (481. 
hil 5 "= ”— 
*h is 28 
Juc: ; — 
$6 * 
; $6 Fac.48t- 
(0) 


8, If when you have divided. the produdt of the ſe- 
cond and third numbers by the firſt, any thing remain 
after Diviſion is ended, : ſuch Remainder may. be mal- 
tiplyed by the parts af the next inferiour Denomina+ 
tion, that are equal to an Unit (or Integer.) of the fe+ 
cond number. in the Queſtion, and the produtt theres 
of divide by the firſt number in the Queſtion, 'and the 
Quotient 'is of the ſame Denomination” with the parts 

'« by which you multiplyed the remainder, and is part of 


ol the fourth number-which is ſought. And furthermore; '- 


if any thing remain, after "this laſt Diviſion is ended, 
colf multiply it by the parts of the next inferiour denomi- - 
ungJnation equal to an Unit of the laſt Quotient, and di- 
yin vide the Produt by the ſame Divifor (viz. the firſt 
tiFnumber in the Queſtion.) and the quote is ſtill of the - 
21 fame denomination with your multiplyer; follow this 
nul method until you have reduced your Remainder into- 
< the loweſt Denomination, @'c.'- An Example ' or two 
| | F 5$ will 
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will make the: Rule very plain, which-may be this fol. 
jowing. | 

Lueſt, 3 It 13 yards of .Veivet {or any other thing) 

"colt 21 /.. what will 27 yards of the ſame colt at that 

rate * | 
Having ordered and wrought my numbers accord- 
ing to the 5 and 7 Rulcs of this Chapter, I find the 
Quotieiit to be 43 /. and there is a remainder of 8, 
fo that I conclude the price of 27 yards to be more 
than 431. and to the intent that I may know how 
much more, I work according to. the foregoing Rule, 
viz. | multiply the ſaid Remainder 8 by 20 s. (be- 
cauſe the ſecond number in the Queſtion was Pounds 
and the produ@ is 160, which divided by the fir 
number, viz 13, it quotes 12,* which are 12 ſhillings, 
and there is yet a remainder of 4, which I multiply 
by. 12 pence, (becauſe the laſt quotient was ſhillings) 
and the produQ is 48, which I divide by 13 (the 
ficit number) and the Quotient is 3 4, and jet there 
remaineth 9, which I multiply by 4 Farthings, and 
the produR 1s 36, which divided by 13 again, it 
$ 2-Faathings, -/and there is:yet a:retnainder of 
ro, which (becauſeiit cometh not: to the value of a 
Farthing)may be vegletted, or rather ſet (after the 2 
Farthings) over the diviſor, with a Line between them, 

. and-them (by;; the 213 and 22: Definitions of the firſt 

* Ehaptcr) of this Book) ..it will be 134 of a Farthiog ; 
fo'that'I eonclude, that:if x 3 yards of Velvet coft-21 /. 

27 yards of :; the; ſame will coſt 43/:; 123.03 4 

24% rs; which: Fraftion is 10 thirttenths of a: Far- 

thing.” See the Operation as followeth. 


© - 


Remains (to) 
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If 13——21—27 


ids l. 


27 
147 
42 


13) $67 (43h 
52. 


47 
39 


Rem, - (8) 
Multiply 20 


= — 


3) 160 (12 5. 


r3 
3O 
26 
Rem. (4) 
Multiply T2 
13) 438 (34 
39 
Rem. (9) 
Multiply 4 
13) 35 (27 4/9 


l. $% >. arts 


Factt 43=—1 2-—3-—21.2 


NueF. 4- Another Example may be this following, 
viz, If 14 tl. of Tobacco coſt 27 s. what will 478 /, yu. 


at dhat rate 2? 


Work according to the Jaſt Rule, and you will find it 
to amount to 921's, 104;-1; 3 47%» and by the gth 


Rule- 
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Rule of the 8th Chapter 921 s, may be reduced toys l, 


rs. So that then;the whole worth or value of the 
478 l. will be 46}. 1s. 10d. 1; gs, the whole 


Work followeth. nv 
| Y l. 6 Fs, l. C. ti 
If 14--27—478 4 
27 b 
mp——g—gs n 
3346 - 
956 + ol 
34) 12506 (921 (46/. fi 
126-8 | wr 
— — of 
30 "12. 
a8--. 12 W 
26 (1) 5 in 
4 ni 
mms de 
Remains (12) to 
Multiply 12 iſ! 
24 Ir 
14) 144 (10d: 
24 
Remains. (4) 
Multiply © 4 
14) 16 (154 &- 
I4. 
Ps cos F 
Remains (2) J 
42 EY © gr 
Facit 46=1—101;4. 
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45} 9- In the Rule of Three it many times happeneth, 
thethat although the firſt and. third. numbers be Homoge- 
holeJneal. (that is, of one kind) as both Money, Weight, 
Meaſure, Gy. yet they may not be. of. one denomina- 
tion, or perhaps they may both conſiſt of- many deno- 
minations, in which caſe you are to reduce both. num- 
bers to one denomination 4... and likewiſe your ſecond 
number (if it canſiſteth (at-any time) of divers deno- 
minations) muſt be reduced to the. leaſt name menti- 
oned, or lower if you pleaſe, which being done, mul- 
tiply the ſecond and third together, and divide by the 
firſt; as is direted in the -qth Rule of this Chapter, 

And note, that always the Anſwer to the Queſtion is 
in the ſame denomination +that your ſecond number is 
of, or is reduced to,. as was hinted before. 

Nueſt. 5.. If 15 Ounces of Silver be. worth-3 }. 15 s. 
what are 86 Ounces worth -at that rate ? 

In this Queſtion the numbers being ordered accord- - 
mg to the 6th Rule of this Chapter, the firſt and third 
numbers are ounces,and the ſecond number is of divers 
denominations, viz. 3 /.. 15.5. which muſt be-redaced 
to ſhillings, and the ſhillings multiplyed by the third 
number, and the produ@t divided by the firſt, gives 
you the anſwer in ſhillings, viz. 430 ſhillings, which . 
re. reduced to 21/1, tos, See the Work, 

a... s$, 07s 
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86 
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ln reſolving the laſt Queſtion, the Work woul 
have been the ſame, if you had reduced. your ſecond 
number into pence, for then the Anſwer would have 
been 5160 petice, equal to 21 4." Io 5s. or if you had 
reduced the {cond gumber into farthings,the QuotientY}**< 
or Anſwer would have been 20540 farthings equal-tofſ” 
the ſame, as you may- prove at your'leiſure. w| 

Queſt. 6. If 81, of Pepper coſt 4 s. 8d. what will dy 
7 C. 3415. 14 Ll.” coſt? | 

In this Queſtion the firſt-number is 8 1, and he third 
is 7.C. 3 475+ 14 l.: which muſt be-reduced to the ſame 
denomination with the firſt, viz. into pounds, and the 
ſecond number muſt be reduced into penicey then mul- 
tiply atid'divide according to' the 7th Rule foregoing, 
and you will find the Anſwer to be 6174 pence, whic 
is reduced into 2g. 14s. 6d. 


">, Ve ih * | C. qrs. |. | 
If. 8 coſt 4—2 what will'7—3—14 oft ? 
wy -12 | 2680 fe * | ; 
$6 Wo "ot 


85 ſecond number 


$292 
4410 -: 
=— > 01 «6 
3) 49392 (5174 (5114 (25196 


= 6. &.. 
I3 pn... 1 
2 12- : 10 
59 $4 (14)s 
2 48 . 


L <> 
Facit 25-146 


1p. 10, . of Three Diref. It 
Oueſt, 7. If 3C. r qr. 141. of Raiſins colt 9, gs. 
hat will 6 C. 3:9rs. 20 L.'of the fame coſt ? 

Here the firſt and third numbers each confiſt of di- 
; ,jvcrs denominations, but muſt be brought both into 
[rof2n< denomination, ©'c. as you fee in the Operation 
which followeth z the Anſwer is 388 s. which is re- 
will duced into 19, 8 s. 


rd C. qr. I. l. $ C. qrs I. 
" If 3—1—14 coft g9—g what will 6—3—20 coſt ? 
—_ | 20 4 
theſ __* 4 
- = 189 27 
ng, | 
ich as Bb 6 
108. . 216 
27 $6 
378 ponds _ _ | 776 pounds 
| 189 ſecond numbey 
6984 
% 6208 
776 
CECELENS 2|© | l, Ss 
378) 146664 (38|8 (15—3 
1134 2 
d, aw — 
m4 3326 18 
3024 18 
3024 (8) wo 
3024 bet 


(0) 
Queſt. 8. If in 4 weeks I ſpend 13 5. 4 4. how long 
will : 31. 68. __ me at that rate ? 
Anſwer, 2238 days equal to. 6 years, 48 days, See 
the Work.. quai $0.0 Jears, 40 day 
if 
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"IE 4 w, þ, *. 8; 
If 13-4 require 4 what will 53--06. 
12 7 20 
39 28 days 1066 
13 | 12 
160 pence 2132 
| 1056 
12792 pence 
28 ſecond number” 
102336 | 

25504 Cl 

16]0) 35817]6 (2238 (6 years - de 

me.” at 

32 mary: 

—— Rem. (48) days ce 

38 by 

32 3s 

c— F FE. days 35% 

48 | m; 

Gn ya 

137 15 

128. ſh 

f | nu 

Remains (96) ; Yan 

far 


Queſt. 5. Suppoſe the Yearly Rent of a Houſe, af is 
Yearly Penfion, or Wages be 73 1, I defire to- know re 
how much it is per day ? = Þ 

Here you are to bring the year into days, and fay,}/ 
if 355 days require 73 /. what will one day, requfre? 

Now when you-come to multiply. 73 by 1, the pro- 
du& is the ſame, for 1 neither multiplyeth nor divi- 
deth, and 73 cannot be divided by 36s, bo = 

| | —  Diviſer 


rofiChap: 10: of Three Dar2. tis 
diviſor is bigger than the Dividend, wherefore bring 
he 73 L. into ſhillings, and they make 1460, which 
divide by the firſt number 365, and the quote is 4 
ſhillings for the Anfwer, as you ſee in the Work. 


days := I. day 
= If 36g 73— 
| 4A WP 278" 20 
36s) 1460 (4s, 
{1460 Facit 4 5- per day. 


| — —— 


; - Co) 


Queſt. 10, A Merchant bought 14 piecds-of Broad 
Cloth, each piece contaiting 28 yards, for which he 
2ave after the rate- of 13 5. 65 d. per yard, now I 
defire to know how much” he gave for the 14 pieces 
at that rate ? | | 

Firſt, Find out how many yards are in the 14 pie- 
ces, which you-yilt do- if-you multiply the 14 picces 
by 28 (the: number of yards in a: piece) and it makes 
3923 then ſay, If 1 yard coſt 13 s.. 63 d. what will 


ys £392 yards coſt ? Work as-followeth ; and the Anſwer 
258 you will find to be 127400 half-pencee, which reduced 


make 2651, 85. 4d. For after you have multiplyed 
your ſecond\and'third Numbers together, the produ@t 
15 127400, cymbich (according to the: feventh Rule) 
ſhould be divided by the firſt number, but the firſt 
number is x, 'which-neither multiplyethi nor-divideth, 
and- therefore the —_— or fourth number is the 

ſame with the product of- the ſecond and third, which 


aNis in half-pence, becauſe the ſecond number was ſo 


owl reduced... See the Work as followeth, 
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_ 392 yards in the 14 preces 


ya ww da, yds , 
If, in coſt 23—64 what wilt 392 coſt ? 
12 . ...-- 225 the ſecond number 
32 1960 
883; © +5 5 "84 
162 th CAP 2|0 I, $, d 
2 : * - 24) 127400 (53018 (265=-8— 


half-pen32g. i ig 2200 lg tt on 
0 LF A $1940 C33 $ Cm_—_——_—— p——_—_— 
__ | 274, 13. 
IS "19 14 2 THY eenaee—es 
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13L | } 1; jrym—_— (8). ſhillings F 
Feoit 2654. 85.4 d, Rem (8) L1dme, or 4 4, 
mm 23 2 SHOT? >9bivib 


. 'Queſt>r1./A Draper bought 420 yds of hroad-clot 
.- and gave'for 1t after-the- rate;of 145. 104, + per Ell c 
9 Engliſh, now-l demand hot. much+ he paid for the ( 
| whole at that rate ?  :*:: | a 
Pring your E]L into quarters, and your /given yardg h 
into quarters, the Ell is 5 quarters, and] 1n 420 yards 

are 1530 quarters, then fay, If $s quarters coſt 14 | c 
103d (or 715 farthinge)) what will 1680 quarter v 
coſt ? Facit 2501, gs. o 4, See the Operation. 


ars. F. os a. 
cel} If 5——14——10} 
I2 


28 8400 
f | OO NIENE 1680 
|  — BS 11760 
"Ne" "220 &.  ——— 960) 
4 3) 1201200 (240240 (250 þ. 
d 71s gfe , I0 wy 192 ; 
. ot 20 480 
ta | _ +I2; \-. $8)24o(5s% . 
LOU \ 10 240 
" 17 | 20 :* () IEOE 
L, * &7_. | ' 20 , 
Facit 250=—=g.,, - 6X 


Queſt. 12, A Draper bought of a Merchant © pies 
ces of _Kerleys, .eacly piece.containing 34 El!s Flemiſh, 
(the .EI! Flemiſh: beg 3 quarters of a yard) to pay 
after the rafe of 3.5. 4d. per Ell Engliſh, I demand 
how much the'go picces cott him at that rate ? 

Firſt, Find how many Ells Flemiſh are in the 50 pic- 
ces by multiplying $0. by 34, the produ@ is 4900, 
which bring into quarters by g, it makes $100 quar- 
ters, then proceed, as in the laſt Queſtion, and=the: 
Anſwer you will find ta be 102000 pence, or 424 þ. 
Behold the Operation, as follaweth, + ir 


- 


Th fingl Rule 
"A 


50 
IN | 1700 Ells Flemiſh 
Ioo d. | : | 3 


ans. 4. qvs. 
If g——=t00——— $100 


F00*.. © 
2410) d. 
5) 510000 (10200|0 (425). 
: __ - 
_ 7” 60 
Io 48 
Coo 120 
| 120 
. Facit 42g 1. — 
(eo) 


* _ MNueſt. 13. A Goldſmith bought a Wedge of Gold 
" which weighed 14 1. 30% 8 pw. for the Sum of 
| $141. 4s. I demand what it ſtood him in-per Ounce ? 

' Anſwer, 60 ſhillings, or 3 /-- See the Work. 


l. 02. Þaw.” . L 6 1 
If hmm gene nn ng — 

EW 20 ſhillings 20 

3x 10284 ſhillings 20 paw. 
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I71 0% 3428) 205580 (610 (30. 
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4% 14 ' A Grocer boug bt 4 hhgof Sugar, cach 
| weighing ak 6C. 2 qr8. Lp him 24. 
8s. 6d. per C. f demand og & the4. dds at 
that rate ? 

Firſt, Fin of the weight of the 4 bbdr,which you may. 
do by redu g the weight of one of them into 
and multiply them by 4_(the number of hbds);and 
they make. 2968 4. then ay, If 1 C. or 1124. coſt 
21, 8s. 6d. what will 29681. coſt? Facit.641. 5 5. 
34, AS OOO : 


C are. p 
of os.) C————I4 
v : 4 
=. \. rl 
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f b-* - & I. 212 
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S 48 © # ace (787976 (15923 (1281s (64 


of 582 I12 37” 80 

» > — —— —— 
607 bg = =8 7 
g60.: 24 ©: 8 
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"Queſt. 15+ A Draper bought of a Merchant 8 pack! 
of Cloth, each” pack. containing 4 parcels , and each 
parcel 10-pieces, and' in each piece *26 yards, and 
gave after, the rate , of 4. 16.s., for. 6. yards, now 1 
efire to 'know hoy 'much' he gave for the. whole ? 
Anſwer, 65861. © os. aaa +: | 
- Firſt, Find out how many yards. there were in thel# 
8 packs, as by the following work you will find there 
are 8320 yards; then fay, If 6-yards:coſt 41. 16 «,Þ* 
what will 8320 yards coſt, @c. © 8 
8 packs 


4 


32 parcels 
10 


5: - 320 pieces ; 
3$68- 35. # © 25 
Ii 6--4—16--8320: T- 
I 620" » 
640 © 5 


8320 yqs 


nope ntmenmnmncs 2 | O 


5) 758720 (13312)0 (6556 L.---- 


Facit 65561. 
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hap. 16.) of Thret'Dives. rtsd 
By this time the Ledfner'is (I fu ſe) well exerci- 
q in the PraRtick and Theorick of the Rule of' Three 
ire, but at his leiſure he thay look over” the follow: 
1g Queſtions) whoſe Anſwers are given, but the ape- 
ation purpoſely - oniitted as a Touchſtone for the 
earner, thereby to try his: Abtlity in what hath been 
iclivered inthe former Rules. ' | 
Queſt, 16. If 24. of Raiſins coſt 6's, 6 d, what will 
8 Frails 2 rp weighing Neat 2 qrs. 181. Anſwer, 
n4l. 19S. 34. 
Teſt "7 -If an Ounce of Silver be worth 5 ſhil- 
ings, what is the price of 14 Ingots, . each Ingot 
xeighing's 1, 5 oz.'-16 pw. Anſwer, 13h. gs. 
Queſt. 18. If a piece of Cloth coſt 1ol. 16.5. 8 d. 
demand! how many £lls Engliſh there are in the 
ame, when the'Ell at that rate 15 worth 8s, 4 d. ? 
Inſwer, 26 Ells Engliſh. _ 
Queſt. 19. A FaQtor bought '84 pieces of Stuffs, 
which coſt him in all ' $37 1.* r2 5. at 5 5. 4 4. per yd. 
demand how many Yards there were 1n all, and 
ow! many''Ells -Enz//fh were contained in piece, of - 
he ſame ? Anſwer,*2016 yards-in all, 'and "15.2 ENS 
nglaſh per piece. A br wx QA 
Queſt. 20, A Draper botrght 242 yards of Broag- 
loth, which'coſt him rt all 254 {. 10s. for 86 jar 


ff which he'gave after the rate of 215; 4d. per yat 
d:mand how many h er yard for the remait- 
ro Ps 


A 14 $f 

ler ? Anſwer, 20 9; ro 4-542 per yard. 

Quelb, 21; A Falfor bought'a certain quajitity © 
erge and Shalloon, which together'c>ſt him'2265'1: 3 3533 
o 4.' the quantity or. he” bought was 48 yardy 
t3s. 4 d. per yard, and for every two yards of Sergc: 
ehad 5 yards of Shalloon, I demand how many 
ards of Shalloon he had, and how much the $S!:alloon 
oſt him per'Yard ? ' Anſwer, 120 yards'of Shalloou at 
L. 16. $4$*d. per yard. | 

Queſt. 22. An DyE-man bought 3 Tun of Oy], which 
oft him 1g1/. 14s. and it ſo.chanced that -it leaked 

t 85 gallons, but he is minded to ſell it.again, fo as 
at he tmay be no loſer by it, I demand how - 

mu 


[ 


ff 
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PT: ſell.it per gallon ? - Anſwer, at 4 4. 64344. 
adi: j. 042 Pi 4-8 
_. Aueft..23- Bought 6 packs of Cloth, each pack cc 

8. 


tpn -12 Cloths, which at 8 s. 4. per EX Flemi 
coft 10801. I demand how-many yards there were 
each Cloth ? Anſwer, 27 yards in each Cloth. . 
© "Nueſt. 24. A Gentleman hath $36 1... per annum, at 
his Expences are one day with another 18 5s. 10d 
3 4's.. I defire to know how much he layeth-up at th 
years end ? Anſwer, 191. 3s. od. 1g. | 
Nueſt..25- A Gentleman expendeth daily one d 
with another 29 s.. 10: 4, and,,at the years end -1 
eth up 340 4. I demand how -much is his Yearly Is 
come 2? Anſwer, 8481. 1454-42 4. wu | 
©. Queſt. 26. ,If I ſell 34 yards. for . 101:; to s.-004 
how many Ells Flemiſh ſhall I ſell for 283 l. 17 5.64 
at that ratc? Anſwer, ge42 Ells Flemiſh, - _ . + 
. Queſt, 27. If 1001.:in 12 Months gain ,6 . Inte 
reſt, how much will 75 4. gain in the ſame time; ar 
at the ;ſyme rate? Anſwer, 41s 19,4... S \ 
" Qufft, 28. If, 1001, in 12 Months -gain 6 4. Intef's 
' reſt, how-inuch will.it gain in 75 Months at that rateY. 
Anſwer, 3 |. 10 $. ; {1b 
Queſt. 25.,, A .ccrtain Uſurer put out 75, l.' for ut 
Months, aud reccived Principal and- Intereſt . 81 1. 
demand .what rate per Cent,..he: received Intereft'? 4 
ſwer, 8 1. per Cent. 136 5VS9 = vayal 4: 5 % 
"Queſt. 30. A.Grocer bought 2. Cheſts of Sugar, tl 
one, weighed ,neat. 19 C, 3 qrs-, 54.1. at 24. 6,4. 8 
per C.. the other weighed ficat, 18 C. 2 gre. 214. at 41 
per 1. which he mingleth together, ,now I deſire. 
now how much a. C. weight of this mixture 15 wort! 
' Anſwer, 21.4 3d. 243274 grs, | | 
Rae. 31. Two men, viz. 4A and B, departed bc 
from one place, the one goes Eaſt, and the other W 
the one travelleth 4 miles a day, the other 5 mile 
day, how. far are they diſtant the gth day aſter 
departure ? Anſwer, 81 miles. _ 


Q 
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Que. '32, 4 flying every day 40 mites is purſued 
the 4th day after by 8, poſting 50 


ll miles a day, now the Queſtion 15 1a Aoor's Arithm., 


0 how many days,and after how many + Chap. 7, Ex. 35. 
miles Travel wall: 4 be overtaken ? 
Anſwer, Bovertakes him in x2 days, when they have 


AM travclled 5oo miles, 


11, The gencral Effet of the Rule of Three- Di- 


| re, is contained in the definition of the ſame, that is, 


to find a fourth Number in proportion conſiſting of 
two.cqual-Reaſons as hath been fully ſhewn in all the 
foregoing Examples. | 
8 The ſecond is,by the price or value of one thing 
to find the price or value of many things of like kind. 
4 The third Efﬀed is, by the pri ay 0 
things to find the price of one, or 
.Jvy things (the ſaid -price being x) t 

FImany things of like kind. | 

The fourth EffeR is, by the price or value of many 
= s, to find the price or -yalue of many things of 
Jike kind, 
. The fifth EffeRt is, thereby to reduce any Number 
-Þf Moneys, Weight, or Meafure, the one fort into the 
ther, as in the Rules of ReduRtion contained in the 
ighth Chapter foregoing. Examples of .its various 
tes have been already anſwered. | 

12, The Rule of 3 Dircit is thus proved, 1iz. mul- 
iply the firſt Number by the fourth, 
nd note the. Produt, then multi- The Proof of the 
ly the ſecond Number by the third, Rule of Thre? 
id if this ProduR is eqQual to the Diree?, 

ddutt of the firſt and fourth, then 

e work 15 rightly performed,otherwile it is erronious. 
So the firſt Queſtion of this Chapter (whoſe Ap- 
rer or fourth number we found to-be 18 5s.) is thus 
sFoved, viz. the firſt number is 4, which multiplyed 
F 18 (the fourth) produceth 52, And the ſecond and 
ird numbers are 12 and 6, which multiplyed toge- 
ter produce 72, equal to the produ of the firſt and 
hand therefore I conclude _ work to A 


vis 
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Always obſerving, that if any thing remain after y 
have divided the produtt of the ſecond and third nun 
bers by the firſt, ſuch remainder in proving the ſam 
muſt be added to the produ@ of the firſt and fourt 
Numbtrs, whoſe Sum will be equal to the Produt « 
the ſecond and third, (the ſecond number being of thi, - 
ſame denomination with the fourth, and the firſt 
the ſame denomination with the third.) * Fe 
So the Fourth Queſtion of this Chapter bei 
again repeated, viz. If 141. of Tobaceo coſt 27 &,, 
what will 478 /. coſt at that Rate ? The Anſwer: (« . 
fourth number) was 45 l. or s. 10d. 1 qr. +3, whit 
is thus proved, viz. bring the fourth number into on 
things, and it makes 44249, which multiplyed by tl, 
firſt number 14, produceth 619488 (the ſecond whit 
remaineth being added thereto) then (becauſe I m,. 
duce my fourth number into farthings,) T reduce ml... 
ſecond (viz. 27 s.) into farthings, and they are 129, p 
which multiplyed by the third number 478, their pill... 
du&t is 619498 equal to the produtt of the firſt ae, 
fourth Numbers, Wherefore I conclude the Operatiff 
'to he true. This is an infallible way to -prove Þ; 
Rule of Three Dire#, and it is dedviced from the 1#: 
SeZion of the 9th Chapter of this Book. ; 
Thus much concerning The ſingle Rule of Th 
. Dire#, and I queſtion not but by this time the Le 
ner is ſufficiently qualified to reſolve any queſiy 
_ pertinent to this Rule, not relying upon Fra@ttons, 
Geometrical Magnitudes, Thoſe that are defirous to 
the Demonſtration of this Rule, let them read $ 
fixth Chapter of (the ingenious) Mr, Kerſey's Appeng.. 
to Wingate's Arithmetick. Or the ſixth Chapter of Cy 
© Oughtreds (incomparable) Clavis Mathematice : F... 
both which Authors this Rule is largely demonfſtra 
being grounded upon the 19th Prop. of the 9th, * af 
the 15th Prop, of the gth of Euclid, Elem; | 


Du 


os * 
» A . "# & 
AE | . 


The Single Rule of Three Inverſe: 


f thi, HE Golden Rule, or Rule of 3 Inverſe, is when 
Y {| thereare 3 Numbers given to find a fourth, in 
. Yuch proportion to the 3. given Numbers, ſo as the 
purth proceeds from the ſecond, according to the 
me Rate, Reaſon, or Proportion that the firſt pro- 
eds from the third,or the Proportion is, - | 

As the third Number is in propor- Alfed; Math. 
Fion - the ſecond, fo is the firſt to the /ib. 2. cap. 14 
Wourtn, 
So if the 3 numbers given were 8, 12, and rs, and it 
xere required to find a fourth number 1n an inverted 
roportion to theſe, IT fay that as 15 (the third Num- 
MAcr) is the double of the firſt term or number (8) fo 
zuſt x2 (the ſecond number} be the double of the 
ourth ; ſo will you find the fourth term or number to 
at e 6, And as in the Rule of 3 Prret, you multiply the 
cond and third together, and divide their Product 
Ir a fourth proportional Number, 

2, In the Rule of-3 Tverſe £ you muſt multipiy the 
cond term by the firſt (or firſt term by the tecopd } 
Bd divide the produt@t thereof by the third term, fo the 
mottent will give you the qth term. fought 1a an In- 
erted Proportion, The ſame order being obſerved in ths 
ule, as in the Rule of 3 Dire#, for placing and di- 
poling of the given numbers, * and after your nutnbers 
e placed in order, that you may know wh:trer your 
Weſtion be to be reſolved by the Rule Dire# or [n+ 
erſe, @bſerve the general Rule following. 

3. When your Queſtion is ſtated, and your numbers 
rderly diſpoſed, Conſider in the firft place whether 
he fourth term or number ſought, ought to be more 
Sr leſs than the ſecond term z which you may eaſily 
Yo: And if it is required to be more, or greater than 
Tic ſecond term, then the lefſer Extream muſt be your 
viſor 3 but-if it require lefs, then the biggeſt” Zx- 
G 2 fream 


S $3 
TE 


: It is Inverſe, but if the firſt term be -your Diviſor, th 
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tream muſt be your Diviſor, (in this Caſe the firſt 

third numbers are calied Extreams in.reſpe(t of theher 
cohd,) and having found out your Diviſor, you a th 
know whether your Queſtion belong to the Rule Dihilli 
or Inverſe ; for if the third term be your Diviſor, 


it.is a Dire& Rule. - As in the follawing Queſtions, 
Queſt, 1. If 8 Labourers can doa certain piece 


, work in 12 days, in how many days will 16 Lab - 


rers do the ſame ? Anſwer, in 6 days. ; 
Having placed the numbers according to the { 
Rule of the 10th. Chapter, I confi- 


_ der that if 8 men can finiſh the Jab. days 


. do it in leſſer ( or fewer days n 8 


work in 12 days, 16 men will 8-——12— 


than 12,) therefore the bigge | 
Extream muſt. be the Diviſor, 16) 96 (5s 


which is 16, and therefore it is-the 36 
Rule of 3 Inverſe, , wherefore I mul- — 
tiply the firſt and ſecond numbers (0) 


together, viz. 8 by 12, and their Facit 6 days. 
produ@ is 95, which divided . by : 
x6, quotes 6 days for the Anſwer, and in ſo n 


days will 16 Labourers perform a piece of work, vl 


8 can do it in 12 days. 

Queſt. 2. If when the meaſure (viz. a peck) of W 
eoſt 2 ſhillings, the penny Loaf weighed (according 
the Standard, Statute, or Law of England) 8 Ounce 
demand how muth it will weigh when the pec 
worth 1 s. 6 d. according to the ſame rate or proj 
tion ? Anſwer, 10 64. 13 p.w. 8 gr. 

Having placed and reduced the giveti numbers act 


* ding to the 6 and 9 Rules of the 10th Chapter, I © 


fider, that at 1's. 6 d. per peck, the penny Loat 
weigh more than at 2 4 - ck ; for as the pt WW 
decreaſeth, the weight increaſcth, and as the price... 
creaſeth, ſo the weight diminiſheth, wherefore becſ;...: 
the firſt term requireth more than the fecond,the he 
Extream muſt be the Diviſor, 1 s. 6 d. or 18 4 


kavipg finiſhed the work, find the Anſwer to be 10 + 
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ta p. w. 8 gr. and ſo much will the penny Loaf weigh 
hefhen the peck of Wheat is worth x s. 6 d, according 


the given rate of 8 ounces, when the peck 1s worth 2 
illings, the work 15 plain in the following operation. 


$. 02+ s. A 


cel 12 24 12 
24 32 , 18 
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| eſt. 3. How many pieces of Money or Merchandiſe 
[20 5s, per piece are to be given or reccived for 240 
F<ces, the value or price of every piece being 12 ſhil- 
"gs ? Anſwer, 244. For if r2 s. require 240 pieces, ' - 

ten 20 ſhillings will require lefs; therefore the big- 

Extream muſt be the Diviſor, which is the third 
mber, rc. Sec the Work. 
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S, pieces, 5. 
If 12—-240—20 
*IWa 
480 
240 


2]0) 288|0 (144 pieces at 20 $, per prece 
2 


8 

8 
8 
8 


(o 
Oueſt. 4. How many yards of 3 quarters broad at 
required to double, or be equal 
in meaſure to go yards, that are - qrs—— long; 
s Quarters broad 2 Anſwer, go * x 20 


yards, For ſay, if $5 quarters g- 

'wide rcquire 3o #ards long , Su_— 
what length will three quarters , 3) 150 (go yd 
- broaderequire ? Here I conſider «0 

that 3 quarters broad will re- -_ Ig 

quirc more yards than 3o, for — 

the narrower the Cloath 1s, the (0) 


more in length will go to make - -- 
equa! meaſure with a broader piece. _ 
Qucſt. g. At the Requeſt of a Friend I lent hit 
200 |. for 12 months, promiſigg to do me the lik 
Courtefie at my Neceffity 3 but when I came to re 
queſt it of him, he could let me have but 150 /. noi 
F defirs to know how long I may keep this Mone 
to make plenary fſatisfaRtion for my former Kkindr 
to ws Friend? Anſwer, 16 months. I ſay, if 2006 
require 12 months, what will 1g /. require * 150 
will rcquire more time than 12 months, theretore ti 
lefſer Extream (viz. 150) muſt be the Diviſor, mu 
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ply and divide, -and you will find the fourth inverted 


\Þfroportioral to be x6, and ſo many ,months 1 ought 


\ to keep the 1501. for ſatisfaRtion, 


Nece 


= (/ 


Queſt. 6. If for 24s. I have 12004. weight carried 

36 miles, how. many miles ſhall 1800 /, be carried for 
the ſame money ? Anſwer, 24 miles. 
' Queſt. 7. :If for 24 5. 1: have 1200 . carried 36 
miles, how-many pound weight ſhall I haye carried 
24 miles for the ſame money ? Anſwer , 1800 I. 
weight. 

0s. 8. 1f 100 Workmen in 12 days finiſh a piece 
of work or ſervice, how-many Workmen are ſufficient 
to do the ſame in 3 days ? Anſwer, goo Workmen. 

Queſt.. 9. A Colonel 1s befteged in a. Town in which 
are 1000 Soldiers, with proviſion of Victuals only for 
3 months, the Queſtion 15, how many of his Soldiers 
muſt he diſmiſs, that his Vituals may laſt the remain- 


g ing Soldiers 6 months ? Anſwer, 500 he muſt keep, 


and diſmiſs as many. 

Queſt. xo. If wine worth 20 1, 1s ſufficient for the 
Ordinary of 100 men, when the Tun is ſold for 3o l. 
how many men will the ſame 20 pounds worth ſuffice 
when the Tun is worth,24 1? Anſwer, 125 men, 

Que$. 11. How much Pluſh is ſufficient to line a 
Cloak which hath in it 4 yards of 7 quarters wide, 
when the Piulh is but 3 quarters wide ? Anſwer, 9+ 
vards: of Piuſh. 

Queſt. 12. How many yards of Canvas that is E!l 
wide; will be ſafhicient to line 20 yards of Say, that is 
3 quarters wide ? Anſwer, 12 yards. 

Queſt.' 13. How many yards of Matting that is two 
foot wide, will cover a Floor that is 24 toot long, and 
20 foot broad ? Anſwer, 240 foot, 

Que. 14. A Regiment of Soldiers conſiſting of 
1000, are to have new Coats, and each Coat to con» 


tain 2 yards, 2 quarters of Cloth, that is 5 quarters - 


wide, and they are to be lined with Shalloon that 1s 
3 quarters wide, I demand how many yards of Shak 
loon will line them ? Anſwer, 16645: quarters 'of 
yards, or 4165; yards. {HI 


G 4 Queſt, © | 


f 
: 


_—Oo_ 


126 - The ſingle Rule Chap. 111, 
Queſt. 15. A Meſſenger makes a Journey in 24 daysg, ,; 
when the day is 12 hours long, I defire to know inſþ,j. 
how many days he will go the ſame when the day is. 
x6 hours long ? Anſwer, in 18 days. T] 
Queſt. 16. Borrowed of my Friend 64 1. for 8$.:; 
months, and he hath occafion another time for to-bor-{|., 
row of me for 12 months, I defire to know how much g 
I muſt tend to make good his former kindneſs' to me ?f, | 
Anſwer, 42 I. 13s. ogd. | ® 
4- The general Effe& of the Rule of 3 Inverſe is con-|,;, 
fained 1n the definition of the ſamo, that is, to find af;j,; 
fourth term in a Reciprocal-Proportion, inverted to 
the Proportion given. ; 
The ſecond EffeR, is by two prices, or values of |; 
two ſeveral pieces of Money or Merchandize known, 
fo'find how many pieces of the one 'price is to be gi-þ.,, 
ren for ſo many of the other. Aud conſequently to... 
reduce. and exchange one ſort of Money, or Merchan-| 
dize into another. Or contrarywife to find the price |; 
unknown of any piece given to exchange in Reciprocal 
Proportion. 
The third Effet, is, by by differing prices of a 
meaſure of Wheat bought or /ſold, and the weight of 
the Loaf of Bread, made anſwerable to one of the 
prices of the meaſure given, to find out the weight 
of, the ſame Loaf- anſwerable to- the other price of 
the ſaid meaſure given. Or confrariwiſe - by the two |; 
ſeveral weights of the ſame prized Loaf, and the price 
of the meaſure of Wheat anſwerable. to one of thoſe 
Weights given, to find out the other price of the þ 
meaſure anſwerable ro the other weight of the ſame F 
Loaf. | 
The fourth Effe&, is, by two lengths, and one 
xeadth of two ReQtangular Planes known, to find out 
another breadth unknown. Or by two breadthy and }; 
ene length given, to find out another length unknown I. 
in an inverted proportion. 
The fifth Effe&, is, by double time and a capital 
ſum of money borrowed or lent, . to find out another 


capital ſum anſwerable to one of the given, Times 
| OT 


in 
1VE 
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Yr otherwiſe, by two capital ſums, and a time anſwer* 
IF.le to one of then given to- find out a time anſwer* 
/ WHhlc to the other capital ſuin in Reciprocal Reaſon. 
The ſixth Eﬀe& is, by two differing. Weights of 
" SFarriage, and the diſtance of, the plates in Miles or in 
Oor-Jeagues given, to find another diſtance in- miles an- 
chF;crable to the ſame price of payment : Or otherwiſe 
© two diſtances in miles, and the weight anſwera- 
| a to one of the diſtances (being carried far a cer-_ 
N-Lin price) to find out the weight anſwerable to the 
| 2ſther diſtance for the ſame price. 
tw} The ſeventh Effe& is by double Workmen, and the 
ime anſwerable to one of the numbers of Workmen 
of iven, to find our the time anſwerable to the other 
'D, $umber of Workmen,in the performance of any work or 
Bl" Ervice. Or contrariwiſe,by double time and the Work- 
ten anſwerable to one of thoſe times given, to find 
N-$:t the number of Workmen anſwerable to the other” 
Ce fime, in the performance of any work or ſervice. 
al} alſo by a double price of Proviſion, and the num- 
cr of Men, or other Creatures nouriſhed for a cer- 
f in time, anſwerable to one of the prices of Proviſion 
Ot Þ:ven, to find out another Number of Men or other 
reatures anſwerable to the other price of the provi- 
ton for the ſame time. Or contrariwiſe by two: num» 
ers of men or other Creatures nouriſhed, ard one 
rice of proviſion anſwerable to one of the numbers of 
reatures given, to find out the other price of the 
ime proviſien anſwerable to the other number” of 
reatures, both being ſuppoſed to be nouriſhed for the = 
_ Gc. As in the foregoing Examples is fully de-" 
lared, 
To prove the Operation of the Rule of 3 Inverſe, 
q Þu!tiply the third and fourth terms together and note 
icir produtt ; and multiply the firſt and ſecond to« 
ether, and if their product 1s equal to the product 
1 Þf third and fourth, then is the work truly wrought, 
at if it falleth out otherwiſe, then it is errontous. 
As in the firſt Queſtion of this Chapter, 16 (the 
hird number) being mu!'ip! _ by 6 (the fourth number} *- 
£ the - 
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the produtt 1s 56, and the produ@ of 8 (the firſ 


Ct 


Th 


nvmber) multiplyed þy 12 (the ſecond number) is 96 Sec 


cqual to the firſt produat, which proves the work to 
be right. | | 


And Note, that if in Diviſion 'any thing remain, 


ſuch reniainder muſt be added to the produtt of the 
third and fourth terms, and if the Sum be equal to the 
produd of the firſt and ſecond (the homogeneal terms 
being of one denomination) the work is right. 
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CHAP. XII. 
The Double Rule of Three Dirett, 


A JE have already delivered the Rules of Single 
Proportion, and we come now to lay down the 

Rules of Plural Proportion. , 
i. Plural Proportion, is whenWore Operations in the 
Rule of Three than one, are required before a Solu- 


tion can be given to the Queſtion prupounded, Thrre- 
fore in Queſtions that require Plurality in Proportion 
there are always given more than three numbers. 

-2, When there are given 5 numbers, anda fixth 1 
required in proportion thereunto, then this ſixth pro- 
portion 1s ſaid to be found out by the double Rule 0 
3, as in the Queſtion following, viz, 

Tf 1001. in 12 months gain 6 /. Intereſt, how much 
will 75 4. gain in 9 months ? 

2. Queſitons in the double Rule of three may be re- 
ſolved either by two fingle Rules of Three, or- by one 
ſing'e Rule of Three, compounded of the five given 
Numbers. 

4 The double Rule of 3 1s either Direct, or elſe In- 
UVer}E. 

4 The douÞle Rule of $3 Biref?, is when unto 5g g1- 
ven Numbers, a fixth proportional may be found out 


by two fingie Rules of Three Dyre#, , 
6 The five given Numbers in the double Rule ol 
Three 


'. 
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fr Three conſiſt of 2 parts, viz. Firſt, a Suppolition, and 
Secondly, of a D:mand 3 the Suppolition is contained 
in the three firſt of the five given Numvers,and the De- 
mand lies in the two laſt; as in the Example of the 
ſecond Rule of this Chapter 3 viz. If 1co l., in 12: 
*Jmonths gain 67. Intereſt, what will 75 /. gaia in 9 
the] months ? Here the Suppoſition-is exprefled in 100, 12, 
and 6; for it is ſaid, if (or ſuppoſe) 1007. in 12 
months gain 6 /. Intereſt, and the Demand lyeth in 
75 and G3 for it is demanded how much 75 {. will 
24in in 9 months ? , 

7. When your Queſtion is ſtated, the next thing 
will be to diſpoſe of the given Numbers in due order 
and place, as a preparative for Reſolution z which 
that you may. do, Firſt, obſerve which of the given 
Numbers in the Suppoſition is of the fame Denomina- 
12l;] £10 with the Number required. , for that muſt be the 
thel ſecond number (in the firſt operation) of the ſingle Rule 
of 3, and one of the other Numbers in the Suppoſt- 
the tion (it matters not which) muſt be the firſt Number, 
lu.j and that Number in the Demand which is of the ſame 
re-] Denomination with the firft,muſt be the third number, 
04 which three Numbers being thus placed.will make one 

perfe& Queſtion in the fingle Rule of three, as in the 
- if ftorementioned ' Example : Firft, I coniider that the 
ro-] Number required jn-the Queſtion is'the Intercft or 
off Gain of 75 / therefore that number 1a the Suppoſition 

which hath thz=-ſame game (viz. 6 /. wich 1s the In- 
chi tereſt or Gain of 160 /.) muſt be the | 

ſecond Number in the firft Operation, 100—6—75 
re. and either 100 or 12 (it matters not 
nel which) muſt be the” firſt Number 5 but I will take 
nf 100, aad then for the third Number, I put that Num- 
ber in the Demand which hath the fame Denomina- 
h-j tion with 100, which is 75, (for they both fignifte 
pounds principal) and then the Numbers will ſtand as 
7j4 you ſce 10 the Margent. 


But | 
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But if I had for the firſt number-put the other num ſhun 
ber1n the Suppoſition, vis; 12, which fignificth 12 
"months, then thethird mimber muſt. - 
have been $g,.whight is that number. I 2—5—0g 
in the Demand which hath. the ſame 
Denomination with, the firſt, viz. 9 months, and then 
they will ftand as in the margent. . 

There yet remain two. nwnbers- to be diſpaſed of, 
and. thoſe are, one in the: Suppoſi-. | 
tion, and another'in the Demand j 100—6——75 
that which is of the Suppoſition, I 12 9 
— place. under the firſt of the three 
nmbers,.and the other which. is in Or thus, 
the Demand I place under-the third, 
numbcr, and then 2 of the terms in 32——6—— 9g 
the ſuppoſition, will ſtand (one over 100 | 75 
the other) in the firſt place,and the f 1 
2 ferms in the Demand will ſtand (one over the other). 

m the third place, as in the margent. 

8. Having diſpoſed, or ordered the numbers given 
according to the laſt. Rule, we may proceed to a reſo- 
Jution, . and firſt 1-work with the three uppermoſt 
aumbers, which . according to the firſt diſpoſition. are, | 2 
100, 6, and 75, which is as much as to fay, If x00 l. 
require 6 /. (Intereſt) how much will 95 /.. require ? 
which by the third Rule of the cleventh Chapter I. 
find to be Dire#, and by the 5 and 8 Rules of the, } * 
tenth Chap, 1 find the fourth Proportional number to be. | A 
4 |. 10 s. ſo that by the foregoing ſingle Queſtion I 
' have diſcovered how much Intereſt 75 /. will gain in ÞJ 1c 

12 moni. the operation whereof followeth on the. left. 
hand under the letter A - and having diſcovered how, 
much 74 /., will gain in 12 months we may by ano- 
ther queſtion eaſty diſcover how much it will gain, in 
g months, for this fourth »#mber (thus found) I put, in 
the middle between the two loweſt numbers. of the 
five, after. they are. placed according to the ſeventh. 
Rule of this Chapter ;-and. thcn it will be a_ ſecond 
aunber, in auother Queſtion ia the, Rule of Three, 

m 


' the numbers being 12—4—10—9 the firſt and third 
| | numbers 
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wnbers being of one Denomination, 472. both months, 
xd may be.thus expreſſed, if x2 months require 4 /. 
10 5. Intereſt, what will g months require ? And by 
ie third Rule of the 1 1th, Chapter I find it to be the 
Dire Rule,and by working according to the dire&ions 
21: Yaid down in the 9, 8, and-g Rules of the 10th Chap- 

er, I find the fourth Proportional number to the laſt ſin- 
f, gle Queſtion to be . 03 {., 07's, 06 d. which is the ſixth 
Proportional number-to the .g given numbers, and- is the 
nſwer to the general Queſtion. The work of the 
ſt ſingle Queſtion is expreſſed on the right fide of 
page under the letter B,- as followeth, 


TL 


LOO =———n( — 5 


9 A *- I2 9 B 
gl: 1 l, l, Then ſay, 
ff 100——6—75 mM. L. Fs, mm. 
): 75 F.la=—=4— Loy 
— * 20. 
n 30. ' : 
- 0. 90 ſhillings. * 
t hi A I2 
e | 1100) 450 (4-to ſj —— 
b . i3o . 
; n | 90 
L - 
e, | Rem. ($0) 1c80 pence. 
e | Mult.. 20 | 
®. woe 12) 2jo |. s. d. 
1 foo) nojoo (10.5, } 12)9720 (810(6[7 (3-7-6 
K *# 0 . 4 
[, 96 of... Þ & 
2 ; l, $, —  w__ 
| Facit 4—— 10 12. go 
, os Wa 
| | (0) (5) pence. 
[A $, a, 
| 
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So that by the foregoing Operation I conclude that 
if 100 4, in 12 months gain 6 /. Intereſt,”o5 /, will gain 
3 Ll. 75. 6 d. in g months after the ſame rats, 

The Anſwer would have been the ſame | 
if the 5 given Numbers had been ordered 12—6—g 
according to the ſecond method, viz. as 100 75 
you ſee 1a the Margent. 

For firſt, I ſay, if 12 months gain 6 /. what will g 
months gain ? IM Queſtion I find to be Dire# by the 
24 Rule of the 11th Chaptcr, and by the 7 and 8 
Rules of the 10th Chapter, I fiad the fourth Propor- 
tional Number to theſe three tobe 4 /. 10 5. 

Thus have I found out what is the Intereft of 100 /, 
for 9 months, and I am_now to find the Intereſt of 
75 |. for 9 months; to effe& which, I make this 4th 


Number (found as before) to be my ſecond Number 


1n the next Queſtion, and ſay, If 300 /. require 4 1, 
19 s, what will 951. require 2 This Queſtion I find (by 
the ſaid third Rule of the eleventh Chapter) to be 
Dire, and - by the fai& 9th, 8th, and gth Rules of 
the teath Chapter, I fiad the Anſwer to be as before, 
viz. al. 7 5. 64. : 

This Rule hath been ſufficiently explained by the 
foregoing Example, ſo that the Learner may be.able 
to reſolve the following (or any other) Queſtions per- 
tinent to the double Rule of 3 Direct, whoſe Anſwers 
are«there given, but the Operation purpoſely omitted 
to try the Learners ability in the knowledge of what 
hata been b-fore delivered. | 

Queſt. 2. Aſccond Example in this Rule may be as 
followeth. viz. A Carrier receiving 42 ſhillings for the 
Carriage of 300 weight 150 miles, I demand how much 
: he ought to receive for the Carriage of 7 C. 3 qrs. 
141. 50 miles at that rate? Anſwer, 36s. 5 ds 

Nyeſt. 3. A Regiment of 935 Soldiers cat up 351 
quarters of Wheat 1n 168 days, I demand how many 
Quarters of Wheat 11232 Soldiers wall cat 1n 55 days 
at that rate? Anſwer, 1404 9's. 

. Queſt, 4. If yo Acres of Graſs.be mowed by 8 men 
in 7 days, how many Acres {hall be mowed by 24 men 


in 23 days? Anſwer, 439 ACICS: Queſt, 


us -m wy wa =» A__—_w_w 
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QueF. 5. If 48 buſhels of Corn (or other ſeed) yield 
675 buſhels in 1 year, hew much wil! 240 buſhels 
yield in 6 years at that rate ? 'That is to ſay, if there 
were ſowed 240 buſhels every one of the 6 years ? 
Anſwer, 15280 buſhels. 

Queſt. 6. If 40 ſhillings is the Wages of 8 men for 
s days, what ſhall be the Wages of 32 men for 24 
days ? Anſwer, 768 ſhillings, or 38 L. 8 5. 

Queſt. 1. If 14 Horſes cat $5 buſhels of Provender 
in 16 days, how many buſhels. will 20 Horſes cat in 


' 24 days? Anſwer, 129 buſhels. 


Queſt. 8. If 8 Cannons in 1 day ſpend 48 barrels 
of Powder, I demand how many barrels 24 Cannons 
will ſpend in 12 days at that rate ? Anjwer, 1928 
barrels. | 

Nueſt, 9g. If in a Family, conſiſting of 4 perſons, 
there.are drunk out 2 Kilderkins of Beer in 12 days, 
how many Kilderkins will there be drunk out in 8 days 
by another Family conſiſting of 14 Perſons ? Anſwer, 
48 Gallons, or 2 Kilderkins and 12 Gailons. 

Sue. 10, An Vſurer put 755 l.out to receive [ntereſt 
for the ſame, and when it had continued 9 months, he 
received for Principal and Intereſt 73 /. 7 s. 6 &. I 
demand at what rate per Cent. per Annam, he received 
intereſt ? Anſwer, at 6 I. per Cent. per Anau. 


— — — ——  —  — ——  —————————  — 


CHAP. XII1L. 
The Donble Rule of Three Inverſe. 


1, "THE Double Rule of 3 Iueſe,is,when a Queſtion 
in the Double Rule of 3 is reſolved by 2 Single 
Rules of 3, and one of thoſe Single Rules fails out to 
be Inverſe, or requires a fourth number in - Propartzon 
Reciprocal (fur both the Queſtions are never Inveiſe.) 
2, In all Queſtions of the Double Rule of 3 cas yell 
Inverſe as Dire) you are. (in the diſpoſing .of the 5 - 
given 


— 


», ® 
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n#1abers) to obſcrve the ſeyenth Rule of the 12th. Chap- 
ter, and 1n reſolving of it by two fingle Rules ob- 
ſerye to make choice of your Numbers for the firſt 
and ' ſecond iingle —_ according to the dire» 
&ions grven in the cighth Rule ofthe ſame Chapter, as 
in the Example following, viz- 

Queſt. 1, If 100 1. Principal in 12 months gain 6 /, 
Interelt, what Principal will'gain 31. 75.'64d. in 9g 
months ? | 

This Queſtion is an Inverfion of the firſt Queſtion 
. of the 12th Chapter, and may ſerve for a proof thereof. 

In order to a Reſolution, I diſpoſe of the 5 given- 
Numbers according to the 7th Rule of the laſt Chapter, 
and being ſo diſpoſed, will ſtand as followeth. 


I2 [0O- — 
6 L's. d. 
g=7—6 
Or thus, 
ES a4 
6 —— LJO0——7-6 
I2 9 


Here obſerve, that according to the eighth Rule of 
the twelfth Chapter, the firſt Queſtion, If you take it 
from the 5 Numbers, (as they are ordered or placed 
firſt) will be, If 12 months require 100 / principal, 
what will 9 months Tequire to-make* the ſame Inte- 
reſt? This (according to the third Rule of the 11 
Chapter) is Inverſe, and the anſwer wilt be found (by 
the 2 Rule of the r17h Chapter) to be 133 /. 6s. 84. 
the ſecond queſtion then will be, If 6 L Intereſt, re- 
quire 133 4.6 s. 8 d, principal, how much principal 
will 3}. 7s. 6d; require ? This is a dire Rule, and 
the anſwer in' a direc proportion is 75 1, Sce the 
Work. | 

Firſt - 


hap. 13; of Three Inverſe, 
Firſt I ſay, 


m. I, m. 
If 12=mmlO0——yg 
12 


| _ GOO 
9) 1200 (133-=6——8 
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Then I fay, 
'P | s, gd. I, $o d. \ 
240 _— 20 
1440 d. 2666 67 
I2 I2 
$340 140 
2666 69 
| 32000 $10 
$10 
320000 
2586 
| ——}ſ 
1440) 25-2000|0 (1806[0 (751, 
144 *% 168 
1152 120 
I152 120 
(0) (0) 


So that by the foregoing Work I find that if 6 /, In- 
tereſt be gained by 100 }.-in 12 months, 3 /. 7 5 6 4, 
will be gained by 75 L. in nine months. 

But 1f the-reſolution had been found out by the 
Numbers as they are ranked in the ſecond place, then 
the ſecond Queſtion in the ſingle Rule would have been 
Inverſe, and the firſt' Queſtion Dire#, and the conclu- 
{15n the ſame with the firſt method, viz. 75 l. ._ 

NueF. 2. If a Regiment conſiſting of 935 Soldiers 
can cat up 351 quarters of Wheat in 168 days, hov 
' many Soldiers will eat up 1404 quarters in $6 daysat 
that rate? Anſwer, 11232 Soldiers. 

Queft. 3. 1f 12 Students in 8 Weeks ſpend 48 4. | 
demand how many Students will ſpend 298 /. in 18 
Weeks ? Anſwer, 32 Students, : Que 


I 3, 


d, 
=6 
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Queſt. 4. If 48 l. ſerve 12 Students 8 Weeks, how 


' many Weeks will 288 {, ſerve 4 Students? Anſwer, 


144 Weeks. .. 

QueF. s, If when the buſhel of Wheat coſt 3 5. 4 d, 
the peny Loaf weigheth 12 ounces, I dem1nd the 
weight of the Loaf worth 9 d.' when the buſhel coſt 
10s. Anſwer, 36 ounces. 

Que, 6. 1f 48 Pioneers int 12 days caſt a Trench 
24 yards long, how many Pioneers will caſt a Trench 
168 yards long in 16 days ? Anſwer, 252 Pioneers. 

Nuef. 7 If 12 C. weight being carcied +00 miles 
coſt 5 1. 12 s. I defire to know how many C.. weight 
may be carried 150 miles tor 12 /, 12 5. at that rate ? 
Anſwer, 18 C. 

QueF, 8. If when Wine is worth 3o /. per Tun, 20 
pounds worth is ſufficient for the ordinary cf 100 men, 
how many men will 4 /. worth ſuffice when it is worth 
241. per Tun ? Anſwer, 25 men, 

QuzF, 9. If 6 men in. 24 days mow 92 Acres, ift 
how many days.will 8 men mow 24, Acres ? Anſwer, 
in 6 days; | th 

NueF. 10. If when rhe tun of Wine is worth 20 1. 
100 men Will be ſatisfied with 201. worth, 1 defire 
to know what the Tun is worth when 41. worth will 
ſatisfie 25 men at the ſame rate ? Anſwer, 24 1. per Tun, 


CHAP. XIV. 
The Rule of Three compoſed of five Numbers. 
I, T H E Rule of Three Compoſed, is, when Que- 


(tions (wherein'there are s Numbers given to. 


find a 6th in proportion th:reunto) are ref, 

fingle Rule of 2 compoſed of the « #rven ork des 
2. When Queſtions may be performed by the dou- 

ble Rule ot 3 Dire, and ic is required to r:folve them 

by the Rule of $3 compoſed, (firſt order or rank 


your Numbers according to- th 
Chapter, then) 6 to-the 5th Rule of the Fm 


Py 


The 
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The Rule is 


Multiply the Terms or (Numbers) that ſtand one 
over the other, in the firſt place, the one by the 
other, and make their produd the firſt term in the 
Rule of Three Dire&, then multiply the terms that 
ſtand one over the other, in the third place, and place 
their produt for the third term in the Rule of Three 
Dire, and put the middle term of the three upper- 
moſt for a ſecond term ; then having found a fourth 
proportional, dire& to theſe three, this fourth pro- 
portional fo found, ſhall he'the Anſwer required. 

So the firſt Queſtion of the 12th Chapter being pro-' 
| poſed, viz. If 100 L. in 12 months gain 6 ). Intereſt, 
what will 75 /. gain in 9 months ? The Numbers being 
,”- ganked (or placed) as is there direRted and done. 
| Then T multiply the two firſt terms, 100 and 12, 
the one by the other, and their produ@ is 1200 (for 
the firſt term ; |) then T multiply the 'two laſt terms 
75 and 9g together, and their produt is 675, for the 
third term. Then I ſay, a« rn is to 6, ſois675 to 
the Anſwer, which by the Rule of Three' Dire& will 
be found to-be'3 }. 7 5s. 6 d. as was before found. 

2. But if the Queſtion' he to be anſwered by the 
double Rule of Three Inverſe, then (having placed 
the five given terms as before) multiply the lower- 
moſt term of the firſt place, by the uppermoſt term 
of the third place, and put the produ@ for the firſt 
ferm 3- then multiply the uppermoft term of the 
firſt place, by the lowermoſt term of the third place, 
and put the produd for the third time, and put the 
ſecond term of the. three higheſt Numbers for the - 
middle term to thoſe two, then if the inverſe propor- 
tion is found in the uppermoſt: three numbers, the 4th 
Proportional Dire to theſe three ſhall be the anſwer 3 
ſo the firſt Queſtion of the 13th. Chapter being ſtated, 
viz, Ifa 100l. Principal in 12 months gain 6 4. Inte- 
reſt, what Principal will gain 3 1. 7 . 6 d. in 9 months? 
State the Numbers as is there dircded in-the firſt or- 
der, vir. | 


I'2 
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M. l, M. 

I 2-omm=mmcxes ] OO 9 +6 
1. l. $9 4. 
6 g——j— 


then reduce the 6 /. and 3 /. 7 5s. 6 d. into pence, the 
61.is 1440d. and 3/75. 6 d.is 810 d. then multi- 
ply 1449 by 9, the produtt is 12960 for the fir(t 
term in the Rule of Three Dire&, and multiply 810 
by 12, the produ@ is 9720 for the third term, then 


. I ſay, As 12960 isto 100 (. fo is 9720 tothe Anſwer, 


wiz. 75 1. as before, But if the terms had been placed 
after the ſecond order, v2. 


j & l. L. s. d. 
6 
M. 

12 9 
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then the Inverſe Proportion is found in the loweſt 
Numbers, and having compoſed the Numbers for a 
ſingle Rule of Three as in the ſecond Rule foregoing, 
then the Anſwer muſt be found by a ſingle Rule of 


Three Inverſe; for here it falls out to multiply 810* 


by 12 for the firſt Number, and 1440 by g for the 
third Number, and then yqu muſt ſay, As 9920 is to 
tool. ſo is 12960 to the Anſwer, which by Inverſe 
Proportion will be found to be 95 {. as before, 

The Queſtions in the 12th and 13th Chapters may 
ſerve for thy farther experience, 


pn I 


CHAP. Xy. 
Single Fellowſhip. 
i, F* ELLOWSHIP is that Rule of Plural 


1 Proportion, whereby we ballance Accompts de- 
| pending 


141 - if 


— n— — = 
- 


! 
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pending between divers Perſons having put together 
a general Stock, ſo that they may every man have his 
proportional part of Gain, or ſuſtain his proportional 
part of Loſs. "s 

2. The'Rule of Fellowſhip is either fingle, or it is 
double, 

3- The ſingle Rule is when the Stocks propounded 
are ſingle Numbers without any reſpe& or relation to 
time, each Partner continuing his Money in Stock for 
the ſame time. | 

4. In the firg'e Rule of Fellowſhip, the proportion 
is as the whole Stock of all the Partners is in propor- 
tion to the total Gain or Loſs, fo is each Mans 
particular ſhare in the Stock, to his particular 
ſhare in the Gain or Loſs. Therefore take the To- 
tal of all the Stocks for the firſt term in the Rule of 
Three, and the whole Gain or Loſs for the ſecond 
term, and the particular Stock of aay one of the 
Partners for the third term, then multiply and divide 
accordingto the. 7th Rule cf the gth Chapter, and tlic 


4th proportional Number is the particular loſs or gain 


of hin whoſe Stock you made your ſccond. number, 
wherefore repeat the Rule of 3 as often as there, are 
particular Stocks, or Partners in the queſtion, and the 
gth terms produced upon the ſeveral Operations are 
, the reſpettive Gain or Loſs of thuſe particular Stocks 
- given 3 as in the Examples fgllowing. | 
Queſt, 1. Two Perſans, wiz. A and B, bought a Tun 
of Wine for: 29./. of which A paid 12 l.and E paid 8 /. 
and they gained in the Sale thereof. 1. now I demand 
each mans fharc in the Gains according to his Stock ? 
Firft, I find the Sum of their Stocks, by adding 
them together, wiz. 12 1, and 8 1. 
which are 20.4. thea . according. to I2 
this Rule I fay fbrft, If 20 L. (the 8 
Sum of their Stocks) require 5g /. — 
the toral Gain, how much will 12 4. 20 þ, 
(the Stook of -A ) require ? Mult, FG 
* ply and Divide by the 7th. Rule of the ninth; Chap- 
;F - ter, and the Anſwer is 3 1. for the ſhare gf A 'in the 
| gains 5 


<Q 


= was 
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ains;- then again I ſay, If 20 /., require g }. what 
will 8 1. require ? The Anſiver is 2 4 which is the gain 


his of B, So I conclude that the ſhare of A in the gain 
nal is 30, and the ſhare of B in the gain is 2 {. which jn 
9 WLEL l, HARE: | 

led JF n0——=g=—12 

| to OR 

tor 20) 60 (3 |. 

ton | V 

© © 

ua l. l, I, 

— BT 

nd 

= 20) 40 (21. | 
- Queſt, 2. Three Merchants, viz, A, B, and C, enter 


upon a joint A1venture, A put into the common ſtock 
78 1.B putin 117 /. and C put in 2344. and they find * 
(when they make up their Accompts) that they have \ 
gained in all 254 4. now I defire to know each Mans +, 
"i particular ſhare in the gains ? 2 


Firſt I add their particular ſtocks to- þ 
Wn gether, and their Sum is 429 {. then 78 
1, | fay, If 429 __ 254 l. what will 78 /, 117 
nq | 8410 and what 117 4 and what will 234 
» | 234 4. (the Stocks of A, B, and C,) — 


no | 8410 ? Work by 3 ſeveral Rules of 3, Sum 429 
> | and you will find that | 


A) 7: 48 
; The Gainof 4 B>is> 72 
C 144 
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Queſt. 3. Four Partners, viz, A, B, C, and D, bel * 
tween them built.a Ship which coſt 1930 {. of whidÞP: 
A paid 3464. B g191. C692 /. and D 17931. and heSuc 
Freight for a certain Voyage is 370 /. which is due t: 
the Owners or Builders, I demand each mans ſhar 
therein according to his Charge in building her, 


Anſwer, 
L . 
AC 74 
B Jitr 
C )148 
DE 37 
Sum 370 


Queſt. 4. A, B, and C, enter Partnerſhip for a cer 
tain time, A put into the common ſtock 364 /. B put 
in 4824. C putin $001, and they lated 857 |. now 
I demand each matis ſhare in the gain proportionab! 
to his Stock, 

Anſwer, 
"=o 
A Semegsr 


Sum 3567 — 00—0 


&. To prove the Rule of Single Fellowſhip, add eacli - 


mans particular” gain or loſs toge- . 
ther, and if the total Sum is equal The #1 of thil.: 


to the general gain or loſs, then Rule of Sing} . 
is the Work rightly performed , Fellowſhip. T 
but otherwiſe it 1s erronious. Ex- Ls 
ample, In the firſt Queſtion of this Chapter, the Arg 
I ſwer was that the gain of A was 3 0. and the gain of BY 
4 2 1. which addcd together make 5 /. equal to the fo » 
F talgaingiven, 


(| wi 
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> Tf in finding out the particular ſhares of the ſeveral *' 
1idfPartners, any thing remain after Diviſion is ended, 
hefſuch remainders muſt be added together, (they be- 
e tang all Frattions of the ſame Denomination) and their 
1arJum divided by the common Diviſor in each Queſtion _ 
viz- the total ſtock) and the quotient add to the pay- 
cular gains, and then if the total Sum is cqual to the 
otal Gain the work is right, otherwiſe not. We 
As in the fourth Queſtion, the Remainders were 
54, 62, and 930, which added together make 13g5, | 
zhich divided by ©1346, (the ſum of their Stocks) 

he Quotient is r d. which I add to the pence, Ge. 
nd the fum of their ſhares'is 867 {. equal to the total 
ain 3 Wherefore I conclude the work 15 right. 


<— — - 


Ccr : 

put CHAP, XVI. 
Now ; 

able _ Double Fellowſhip. 


; OUBLE Fellowſhip is when ſeveral Perſons en- 

' ter into: Partnerſhip for unequal time, that is, 
hea every Mans particular ſtock hath relation to a 
articular time. 

2. In the double Rule 'of Fellowſhip, multiply each 
articular ſtock by its reſpetive time, and having ad- 
ed the ſeveral produfts together make their ſum the 
rſt number (or term) in'the Rule of 3, and the total 
gain or loſs the ſecond number, and the produtt sf any 

nes particular ſtock: by his time, the third term, and 
f th e 4th number in proportion thereunto 1s his particular 
ns 


edc 


ain or loſs, whpfe produ of ſtock and time 15 your 

Mird number, | 

Then repeat (as in Single Fellowſhip) the Rule ' of 

, as often as there ate Produdts or (Partners) and 

eg _ thereby invented are the numbers required. 

ample, 

Queſt, 1. A and B enter Partnerſhip, A put in 40 þ& 

* 3 months, B put in in 75 4. for 4 monyhs, and they 
H gained 


At 
of B 


4 o ; * bs by - *: _ i = "Io 
| Auk ls. J/! '; 11. +, 


gained 70 1. now I demand each "mans ſhare 
' gains, . proportionable to his ſtock and time ? Anſwer, 
A 201. B.go-4. | f ad 
_ _ To reſolve this Queſtion, 1 firſt multiply the: ſtock 
' of A, (vit- 40 Þ.) by its time | 
. (3 months) and the produdt js I y 
- 020, then I multiply the ſtock 40 75 
of Bby its time (viz. 75 by 4) 3 4 
and it produceth 300, which I— —— —— 
add to the Produft of A his A 120 B 300. 
- Stock and Time, and the ſum \, 120 
nf - has thy oqpmony So 
3 Dired, I ſay, As 420 (the 
| Sum of produQt) is to 70 
_ Cthe total gain) fo is 120 (the.produ of A his ſtock 
' and time) to 20 [. (the ſhare of A in the gains) and ſo 
. . Js 30o (the prodn@ of B his ſtock and time) to'go }. 
(the ſhare of B in the gains). And ſo much ought each 
' to have for his ſhare. 
Nueſt. 2. A, B, and C, make a Stock for 12 Months, 
A put in at firſt 364 1. and 4 Months after that he put 
in 40 /. B put in at firſt 408 4. and at the end of 
Months he tcok out 86/. C put in at firſt 148, 
and 3 months after he put in 85. more,and $s months 
aſter that he put in 1001. more, and at the end of 12 
' months their gain is found to be 1436 }, I defire to 
know each mans ſhare in the gains according to his 
ſtock and time 2 
 Girſt, I conſider, that the whole time of their Part- 
nerſhip is 12 months. Then I proceed to find out the 
ſeveral produdts or. ſtock and time as followeth. 
A had at firſt 2364 1. for 4 months, 
wherefore their Produdt is | 1456 
Then he put in 40 /. which with the 
firſt Sura makes 40g 7. which continu- 
ed the remainder of the time, viz. 8 
* months, and their Produdt is 


DC OO 


Sum 420 


3232 - 


= 
4 
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The Sum of the Produty of the ſtock 
and time of A is 
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Chap, £6. Double Fellawfhip. 

Blad 408 {in mouths, whoſe 

crodedt-is- ; $7 .2855 
And then took) out 854. therefore 

he left 'in Stock 322 /. which! conti-( 

nued the -reſt of .the time, wx. five 1510 

months, whoſe produd is — — 
The ſum of the produQts of the ſtock 

and-time of B is 4 


C put in 148...for 3months, whoſe T 
produdt being multipiyed is 444 
Then he put in 854. which added” 
to the firſt, (viz. 148) makes 234 4. | 
which lay in ſtock 5 months , their t170 
produdt is 
Then he put in 106 5. more, {© "ory 
he had in ſtock 334 & which continu- 


ed the remainder of the time, (viz. 1336 
4 «5 rh which multiplyed together | 
uce u——_— 


The ſum” of the Prody@ of the = 
ney and time of - is 2959 


4466 
-A 4688 
The Total Sum of all the produtY 1.1%, 


is 
Then I ſay, as 22104 is to 1435 (the total gain) {6 
is 4688 to. the ſhare of -A in the gains, Gr, go on as 
in the foregoing Examples, aud you will find their 
ſhares in the gain to be as -> > viz. | 


eee, | 
L L dz 
IP Lurie Rerkd | I's: 
| The ſhare of | Sew] 
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hg ation Medial, Chap. 17. 
Queſt.3. Three Grafiers, A, B, ah C, take a piece © 
of Ground for 46 1. 10 s. in which A put in 12 Oxen 
for 8 months, B put in 16 Oxen for s months; and' C 
; put 18-Oxen for 4 menths, now the-queſtion is, what 
ſhall cach man 'pay of the 461. 105. for his ſhare in 
that charge ? 


Anſwer, 
TRE * 
A 18—00 
B > ſhall pay 4 15—o0 
C 12—10 
| 46—10 


 3- The proof of this Rule is the ſame with that of 
Single Felbwſhip, laid down in the 5th Rule of the 5th 
Chapter ; and note that, | - a3 $64 9 
t If a loſs be ſuſtained inſtead of gain amongſt Part- 
ners, every mans ſhare to be-born 1n the loſs is to be 
found after the ſame method as their gain, whether 
their Stocks be for equal or unequal time. 
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CHAP. XVIL 
Aligation Medial. + 


| 5 þ H E- Rule of Alligation is that Rule in goal 
X proportion, by which we reſolve Queſtions, 
whercin 1s a compoſition or mixture of divers ſimp'es, 
| as alſoit is ufeful in the compoſition of Medicines both 
» for quantity, quality, and price. And its ſpecies are 
- two, viz. Medial.and Alternate. _ ' 
2 Alligation Medial js when having the ſeveral 
quantities and prices of ſeveral fimples propounded, 
| we diſcover the mean price or rate of any quantity of 
_ the mixture compounded of thaſg ſimples, and the pro- 
porucn 15, | | | 


— 


INI edt Ot: 
Chap. I7- - Aligation Meaial. 
, As the ſum'of theſimples to'be mingled is to the- | 
total value of allthe ſimples,ſo is any'part or quantity .. 
of - the compoſition or mixture to its mean Rate or 
Price. | 
Nueſt. 1. A Farmer mingleth 20 buſhels of Wheat at 
$ Ss, per buſhel; and; 36 biiſhels of Rye at 3 5. per buſhel, 
with-40-buſhels of Barley; at 2 s. per buſhel, now I de- 
fire to know what one buſhel of that mixture is worth ? 
To refolve this Queftion add a the given 
quantities ahd alſo their values, which is 9s buſhels, 
whoſe total value-is' 14 4. 8s. as appeareth by the 
Work following ; for, 
buſh 


uh, I. $. 
20 of Wheat. at's 5. per Buſhel, s $—0 
- 36 of | Rye - at: 3%. per Buſhel, is $8 
40 of Barley at 2 5. -per Buſhel, ## 4—0 . 


— —} —_ 


The Sum of ) = 
the given > 96, and their value ig me 14—8 
quantities is ) 


Then ſay by the Rule of 3 Dire, If 9s buſhels coſt 
(or is worth) 14 1. 8 s. what 3s 2 buſhel worth? 


b, p $, b, 
OG nn  —— G—nn—_ 
20 


96) 288 (3% 


Queſt, 2. A Vintner mingleth 15 Gallons of my 
at 8 s. per gallon, with 20 gallons of Malaga af 7 s. 4 

per gallon, with 10. gallons of Sherry at 6 5. 8 d. per 
gallon, and 24 gallons of White-wine at 4 5. per gallon, 
now I demand what a gallon of that mixture is worth? 


Work as in the laſt Gs, and you will find the 
Anſwer to be 6 s. 2 4. 


2 QIS. 35s 


| H 3 Que. p 
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| $6:0xeft. 3 A Grocer hath mingted 3. C: of Sugar "at 
W: 5. per C with 3 'C. of Sugar at 30; 14 5. 8 4. 
C:.and with 6 C. at 1:4. 17 8.. 04 4: per GC.  Tdefir 
'* to know the price of a hundred weight of that mix- 
ture? Anſwer, 21. 11 5. 4d. 
3+ The proof of this-Opetation is by the price of 
any quantity of the mixture to' find 
The Proof of out the total value of the whole: com- 
Alg. Medial. poſition, and if it is equal-to the. 
total yalue of the ſeveral ſumples, the 
Work is right, otherwiſe not. As in the firſt'Exam- 
ple, the anſwer to the queſtion was that g's. is the 
price of one buſhel ; wherefore I ſay by the Rule of 
Proportion, If xz buſhel be z ſhillings, t 15 96 bu- 
ſhels £ Anſwer, 14 1. 85. which is the total value of 
the ſeveral ſimples, wherefore the Work is right. 


es: Es 
CH A P. XVIII. 
Algation Alternate. | 
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Ly we diſcover ſuch quantities of thoſe ſimples, as be- 
= mingled together ſhall bear a certn rate propound- 
ed. 


2. When ſuch a queſtion is ſtated, place the given 
prices of the ſimples one over the other, and the pro- 
ounded price of the compoſition againſt them in fuch 
ort that it may repreſent a Root, and they ſo many 
branches ſpringing from it,as in the follewing example. 
Neſt, 1. A certain Farmer is defirous to mix 20 
bathels of Wheat at 5 s.- or 6o d. per buſhel, with Ryc 
ar 3 5. Or 36 &. per buſhe!, and wiih Barley at 2 s. or 
24 4.” pes buſhel, aud vats at x s. 6 d. per buſhel, and 
defireth to mix ſuch a quantity of Rye, Barley an-| Oats 
with'the 20 buſhels of Wheat, as that the whole 'com- 
poſition may: be worth 2s. 84. or 324. per buhed 
| "2, LR 


& 


- 
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” _ %A at wy >. | . 
The Prices of the. fim Placed ackedi _ 
A fe Rule, with the X pic ing pla the compo ron pr 
pounded as a root to bag, ſtand as floweth, 

| | © pence. 
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Having thus placed the given Numbers," you arc 
to Figk or beg the ſeveral rates of the ſimples the 
one tg the other, by certain Arches, in ſuch a fort that 
one that is leſſer than the root (or mean rate_) may be 
linked or coupled to another that is greater than the 
mean rate,ſo the queſtion laſt propounded will ſtand. 


4. Then take the difference between the- root 2d 
hy ſeveral branches, and place the difference of each 

ainfl the number or branch, with which it is cou- 

s. or linked, and , having taken all the Differences 

and placedthem as aforeſaid, then thoſe Differences ſo 

placed will ſhew yau the number of each ſunple to be 

taken to make a compoſition to bear the mean rate pro- 


pounded. 

*"'$0 the branches of the laſt queſtion being linked to- 
ether as in the firſt manner, 1 
ay. the difference between 32 I 
and $60, is 28, which I put a- 1 : 
gainſt 18 , becauſe 6o is linked 
with 18, then the difference be- "_ 
tween 32:and 35 is 4, which 1 

Hq - put - 
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- put againft 24-beeauſe 36s linked or coupled with 
24, then] ſay the difference;between 42 ang 24 is 8, 
which I place againſt 36(for the 'reafon aforeſaid) 
then I ſay the difference een 32 and 18 is 14, 
which I place againſt 60, 3 and then the Work will 
Kand as you ſee in the margent. 

So I conclude that a compoſition made of 14 buſhels 
of Wheat at 6@ d. per buſhel, and 8 buſhels of Rye at 
36 d. per buſhel, and 4 buſhels of Barley at 24 4. per 
buſhel, and 28 buſhels of Oats at 18 d. per buſhel, 
will bear the mean price of 32 d. or 2 s. 8 d. per 
bufhe!. And here obſerve that in this compoſition 
there is but 14 buſhels of Wheat ; but I would min- 
gle 20 bufhels, and this kind: (or rather caſe) of Alli- 
gation Alternate, (vz.) when there is given a certain 
quautity of one of the ſfimples, and the quantitics of 
the reſt ſought to mingle with this given quantity, 
(that the whole may bear a price propounded): is cal- 
cd Alternation partial. {NEON 

And the proportion to find out. the ſeveral quantjg 
ties to be mingled with. the given quantity is as follow- 
eth, viz. | - : 

As the difference anpexed to the branch that is the 
value of an Integer *ef:the given quantity, is te the 
other particular differgyces, ſo. is the quantity given 
to the ſeveral quantities required, 

So here, how to find out fo much Rye, 'Barley-and 
Oats as muſt be mingled with:ithe, 26 buſhel#of Wheat, 
_ I fay by the fingle Rule of 3 DireR, if 14 buſhels of 
Wheat require 8: buſhels of Rye, . what will 20 buſhels 
of Wheat-require? Anſwer, 11 +5, buſhels'of Rye, 
Again, 1f-+14 buſhels of Wheat require 4 buſhels of 


_ _  Barley,what will 20 buſhels of Whear require 2? Anſwer, 


$42 buſhels of Barley. . Again I ſay, if 14 buſhels of 
Wheat require 28 buſhels of Oats, what will 20 buſhels 
of Wheat require ? Anſwer, qo buſhels of Oats, ©. * 
And. now I fay, that 20 buſhels of Wheat mingled 
with/11+5 buſhels of-Rye, and 5+?7/ buſhels of Barley, 
and fo Wwlhels of Oats;cach bearing the Rates as afore- 
fgid, will make a gompotition or heap of Corn” that 
may yield 32 d. per buſhel, p: bf But 
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But if the branches had been coupled according to ' 


the ſecond order, or manner, the differences would 
have been thus placed, viz. the 


differences between 32 and 60 is 60D 8 
28, which I ſet againſt 24, be- . . 36 Y 
cauſe 60 is linked thereto ; and 5 24 28 
the difference between 32 and 18: 4 


36 is 4, which 1 ſet againſt 18, 
and the difference betwixt 32 and 24 is 8, which I ſet 
againſt 60 z then the. difference between 32 and 18 is 
14, which I ſct againſt his yoke-fellow 36, and then - 
I conclude that if you mix 8 buſhels of Wheat with 
LY of Rye, 28 buſhels of Barley, and 4 buſhels- 
of Oats, each bearing the foreſaid prices, the whole 
mixture may be ſold for 32 d. per buſhel, as by the 
work in the margent. =. 
You fee by this work, we have found how many 
buſhels of Rye, Barley and Oats, ought to be-mixed - 
with 8 buſhels of Wheat, and to find out how many 
of each ought to be mixt with 20 buſhels of Wheat, 
I fay, a58 15 to 14, fo is 20 to 35 buſhels of Rye. ' As” 
84s to 28, ſo is 20 to 70 buſhels of Barley. - As8 is - 
to 4, ſois 20 to 1o buſhels of Oats,, whereby I con- 
clude, that if to 20 buſhels of Wheat'l put 35 buſhels 
of Rye, 70 buſhels of Barley, and 10 buſhels of Oats, - 
bearing each the foreſaid _ per buſhel, that thera - 
buſhel of this mixture will be worth 32 d. of 25. 84. 
And if the branches had been linked as you ſee in the” 
third place, where each branch bigger than'the root; is: 
linked to two that are lefſer than the root, then in this 
caſe you muſt have placed the ſeveral differences be- 
tween the root and branches, againſt thoſe tw with 
which cach is coupled, as firſt the difference between - 
32 and 60 is 28, which I put againſt-24 and 18 be- 
cauſe it is coupled, | 


22 
22 
32 
32 


32 


with them both, then the difference between 32 and 
36.is 4, which 1 {et likewiſe againſt 24 and v8, be- 
cauſe 36 is linked to them both, theh the difference. 
betyeen 32 and'2q 1s 8, which I put againſt 60 and: 
36, becauſe 24 15 linked to them both, then the dif- 


erence between 32 avd 18 is 14, which I put againſt. 


69 and 35, the yoke-fellows of 18.. 
Laſtly, I draw a line behind the differences, and add 


differences which ſtand againſt each branch, and put - 


the ſum behind the ſaid line againſt its: proper branch, 
as you ſec in the Margent. 
And now by this work I find that 22 buſhels of the 


Wheat mingled with 22 buſhels of Rye, and 32 buſhels - 
of Barley, and 32 buſhels of Oats, each. bearing the - 
faid. price will make a mixture bearing-the tnean rate * 


of 32 &. per buſhel, 


And to-find how much. of each of the reſt muſt be - 


mingled with 26 buſhels of Wheat, If 


As 22s to 22, ſo is 20 to 20.Buſhels of Rye. - AS 
22 is t6.32, ſos 20 to-2043 buſhels of Barley. As 22. 


is fo 22, 10 1s aO to 29,2 buſhels of Oats. 
. Whereby you ſee the queſtions of Alligation Alter- 


nate will: admit of more true Anſwers than one ;-- 


fot we have found three ſeveral Anſwers to this firſt 
Queſtion. - 


Queſtions of Alternation partial are proved the ſame . 
| way with Queſtions in Alligation . 


The Proof of Alter- medial, which you may fee in the 
nation partial. - 34 Rule of the 17th Chapter. 


Que. 2. A Grocer hath 4 ſorts - 
of Sugar, viz. of 12. per /.of 10 d. perl. of 6 d 4 l. 
tion 


and obef d, per 1. and he would have a com 
worth 8 4. per {. the. whoſe quantity whereof ſhould. 
contain 144 1. made of theſe 4 ſorts; I demand how 
much of each he muſt take 2? 

Queſtions of this Nature are reſolved by that part of 


Alligation alternate called by Arithmeticians Alter- 


nation total, v2. . where there is given the fum, .and 
prices of ſeveral ſimples to find out how much of eaeh 


ſimple ought 'to. be taken to make. the ſaid ſum or + 
$7 £97 ” ; : ; | quanezity, , 
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Chap: 18. Al;zation Alternate. iss 
quantity, ſo that jt may bear a certain Rate pro- 


utided. 
"T6 reſolve this Queſtion I place the ſeveral prices 
of the fimples and mean rate propounded, and link 
them together, as is direfted in the 2 and 3 Rules'of 
this Chapter, and place the differences between the 
root and branches according to the 4th Raje of this 
Chapter, which will then ſtand one of theſe three 
Ways, viz, 

' "Firſt, Second. 
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ge. 2 
. Then addthe-ſeveral differences tegpther ther, which 

I thre done, abd the-ſums of the firſt and f order 
are 121. and of the third 24 /. as you may ſce above, 
but it is required that there ſhould be 1 44 4. of 
compoſition, therefore to find the quantity of each - 
ſimple, to make the whole compoſition 1440. obs 
ſerve this general Rule, viz. 5 

As the ſum of the differences is to the ſeveral diffe- 
rences, fo is the total quantity of the compoſition to * 
the quantity of cach ſimple. | | 

So to find how much of each ſort of Sugar IT ought -* 
to take to. make 144 L. at oo per |. I ſay, 


AS 12 is to 4, fo is 144 to 481. at 124 per 4. © 
. AS 12 is to 2, ſo is 144 to 241. at 10d. perl. 
As 12 is to 2, fo is 144 to 24]. at 6d. per b. 
As 1a is to 4, f0 is 144 to 48h at "a : | 
y 
( 


F \ $ : 


136 Aliigation Alternate” Chap, 18: 
Whereby I find that 48 I. at 12 d. per L, and 241. 
at-1o#. perl. and 240. at6 d. per 1. and 48 Lat 4d. 
per 1. will make a compoſition of Sugar . containing 
144 |. worth 8 d. per /. | 

But as the branches-are linked in the ſecond, order, 
the anſwer will be 24 1, at 12.4. per l. and 48 Lat'1o d. 
per |. and 48 I. at 6 d. perl. and 248. at qd. perl. to 
make the ſaid quantity, and to. bear the ſaid price. . 

And if 'you had worked as the branches are linked 
after the third order, then you would have found the 
guantity of 36 |. of ezch. 

Rue. 3., A Vintner hath 4 ſorts of Wine, viz. Ca- 
nary at 10-s. per Gallon, Malaga at 8. s. per Gallon ; 
Rheniſh-wine at 6 s. per Gallon ; and White-wine at 
4.5. per Gallon, and he is minded to make a Compo- 
fition of them all of 60 Gallons that may be worth 
s ſhillings per Gallon, I defire to know how much of 
each he mult have ? | 

The numbers of terms being ranked according to the 
fecond Rule. of this Chapter, the branches will be lin- 
ked as followeth, and will admit of no other manner 
of coupling, becauſe there is 'but one branch that is 
kefſer than the Root, therefore all the reſt muſt be 


linked untg it ; and the I I 
differences between the I I 
Root-and the three firſt 5 £ I 
branches, viz. 10, 8, A $,3,1» | 9 
and 6, which are s, 3, — 
and 1, muſt be ſet a- | "2" Is 


gainſt 4 becauſe they are all coupled with it, and the 


- difference between the Root, (v2. $.) and 4, which is 


1, muſt be fet againſt the z other, becauſe it is linked 
to them all ; fo I find 1 gallon of Canary, 1 gallon of 
Malaga, 1 gallon of Rheniſh-wine, and 9. gallons of 
White-wine, prized as above being winged together,. 
will be. worth 5 s. per gallon, the Sum being 12 gal-. 
tops, . but there muſt be 60 gallons ; wherefore I ſay, 
' AS1215to 1, fois 6o to $g gallons of Canary, . 
'AS121s to i, fois 6o to g gallons of Malaga, _ 
AS12isto 1, fois 6o to 5 gallons of Rhemſh; - 
As 125to 9, ſois 60 te 45 gallons of ant we 
; 6. 
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| So that 5s galions of Canary,:s gallons of Malaga, 
4.0 $& gallons of Rheniſh, and 4s gallons of White-wine 
ng mingled together, will bein all 6o gallons, worth 5 s. 
per gallon,- which was required. | | 
er, NueF.. 4. A Goldſmith hath-Gold of 4 ſeyeral forts 
4. of finenels, viz. of 24 Cares fine, '' © / 
to | and of 22 Cares fine, of 20 Cares ' Read Chap. 2. 
| fine, and of 15 Cares fine. ; And def. 2. of this 
ed | he would mingle .ſo much of each Book. 
he | with alloy, that the whole maſs of | 
28 ounces of Gold ſo mingled may bear 17 Cares 
:4- | fine. I demand how much of cach ,he muſt take, 
1; | the ſecond and third Rules of this Chapter being ob- 
at | ferved, (for inſtead of. the alloy I put o, becauſe it 
o- | bears no fineneſs, but it makes a branch in the Qpera- 
th | tion) the terms may. be. alligated and the differences. 
of | added any of theſe 4 ways following, viz. 


Firſt thus, 
he 24 17 | IA 
n- 22 2 2 
er . 19% 2 2,17 } I9 
1s , IS $, 3 8 
7C O a 74.3 IO d/ 
I | | '1 
I Sum $6 
I Secondly thus, 
[9] 2 2 
_ | 17 17 
2 I7 2, 17.1 19.” 
EC, ily +7 = | 73 [IO 75rii to 9 
is F. [63:87 41A 
d ; ; * — L ne */1 
kun Sum $6 yi. 
- Thirdly thus, b, 


f 
"I 


F 


; Ss, Fourthly thug, 
24 I, 
4 % 2, I7 
dett. 7 109 
12, 1719 
T1» 34[ 15 
| T 5» 3s i 
Sum 87 
More ways may be given for the Alligating, or link- 
ing of the Terms in this Queſtion, but theſe are ſuff- 
cient for the Induſtrious, and it ſhall alſo ſuffice to 
we an anſwer to the queſtion as the tcrms are link'd 
The firſt way, not doubting but the ingenious PraRtiti- 
oner will be able at his leiſure to Anſwers to the 
otker 3 ways, viz. 0% þ.w. Car. 
As 56 is to 19, fo is 28 to 8-—10 of a4 
As $6 is to- &, fo is 28 to10 oo of 22 
AS-$6 is to 19, ſo is 28 tg g——10 of 20 
As g6 is to 18, fo is 28 ty 4-—oo of Is 
As 56 is to 10, ſo is 28 to & oo of alloy. 
Thus much well praQtiſed and underſtood is ſuffici- 
ent for the underflanding of Alligation. 
[n Queſticns of Alternation Total, 


the Anſwer given is truE, when the The proof of Al- 
ſum of each of the quantity of 7rernation Total. 


 ſimples found, agrees with the'Sum-/ 


or Quantity propounded, as\jr*the laſt Queſtion, the 
Anſwer was 8 0z:: 10 pw, oFay Carefts fine, 10 02. 
of 22 Cares: fine,” 9 oz. 10 p.w. of 20 Cares fine, 
4 62. of 15 Carefts fine, and 5 oz, of Alloy,- which ad- 
ded together make 28 oz. the huantity propounded. 


; CHAP. XIX. 

" Reduttionof Vulgar Frathons. 

Þ. VA Hat a Vulzar Frattion is, and-its 
' 5% ſeveral kinds, hath-bcen already 


ets and 
ewed in 


Allig ation Alternate. Chap. 18, 


the 19, 20, 21, 23, +25, "24 8 34 dehinitions of The | 


Chap: 19. Reduttiowof, Cc. 159 - 
firit Chapter of this Book, which the Learner is deſi- 
red diligently to obſerve before he proceeds. 

2. To reduce a Vulgar Fraftion (which diſcovereth 
the principal knowledge of Fraftions, and_ therefore 
ought greatly to be regarded) we ſhall diſcover plainly 
under theſe eight ſeveral Reads (or Rules) following, 
uit. - - 

1-To reduce a mixt number into an* improper 
Fraftion. _ , 

2. To reduce a whole number into an improper 
Fration. 

3- To reduce - att improper Fraftion into-its equi- 
valent whole-(or mixt) number, 

4+ To reduce a Frattion-inte its loweſt rerms <qui- 
valent-to the. Kra@tion given. 

s; To find the valae-of a Frattion in the known 
parts of Coyn, Weight, Meaſure, &c. 

6.':To reduce a compound Fraftion to a fimple one 
of the ſame value, | 

7. To.reduce divers Frattions - having unequal de- 
nominators, to. frations of the ſame value, having an 
equal denominator, | 

8. To reduce a Frattion of one denomination to” - 
another of the ſame value. 


I. . Toreduce a mixt Number to an improper Frattion, 


The Rule is, Vide Chap. 1. 
defin;3r. 

Multiply the Integral part (or whole Number) b 
the denominator of the Frattion, and'to the Produ 
add the Numerator, and that Sum place over the De- 
nominator for a new Numerator ; fo'this new Fraftion - 
ſhall be equal to the mixt number given. - As: for 
Example. 

1. Reduce 184 into an improper Frattion, multiply 
the whole number 18 by 7 the denominator, and to 
the Produt add the numerator 3, the ſum is 129, 
which put over the denominator 7, and it makes =*2 
fr the Anſwer, as followeth | 2 

I 


3- Reduce 5654 to an improper fradion, facit 2345. 
I. To reduce @ whole Number to an improper Fra#ion. 


Multiply the given Number, by the 
intended denominator, and place the Vide Chap. 1. 
produ@ for a numerator over it. As defin. 23. 
for Example, | 

I» Let it be required to reduce 15 into.a FraQtion 
whoſe denominator ſhall be 12: 


To effeF.;which, I multiply 15 of © 
by the intended denominator FU 
(12) the produd is.180, which 7 rs 


Z0 


I place over 12 as a numera-. : 
P farit *3* ng 


tor, afhd it makes "32 which 
ts equalto 15, as was. required z 12 
as per Margent. _ 

" 2. Reduce 36 into an improper Fraftion witoſe de- 
nominator ſhall be 26, facit 935. 
' . g« Reduce 135 into.an improper.;:Frattion whoſe 
denominator ſhall be 16, . facit * *£2. 


I, . To reduce.an improper .Fra#tion into its equiva» 
lent whole or mixt number. | 


The Rule is, 


Divide the Numerator by 'the Denowinator, and. 
the Quotient is the whole number equal to the frattion, . 
and if any thing remaig, put it for a Numerator over 
the Diviſor, Example,” © 1. Reduce 


2. Reduee 183$- to an improper fra#ion, facit $40, 
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7. Reduce 75 into. its equivalent mixt number, 
divide the numerator 436 by the denominator 8, and 
the Quotient is 54, and 4 remains, which put for a 
Numerator over the Diviſor 8, the Anſwer is 54 4, 45 


followeth, | | 
8) 435 (547 
40 
gs-.--.* | facit $4 
32 


4 | l 
2, Reduce I47F to a mixt number, facit 241:3- 
3+ Reduce #475 toa mixt number, facit 214777+ 


IV. To Reduce's Fradtion into its loweſt terms equi- 
wvalent to the Fraion given. . | 


. The Rule is, - - ;..; 

1. Yf the numerator and denominator are even numbers, 
take half of the one, and half of the other as often as 
may be, and when either ot them falls out, to. be: an 
odd number, then divide them by any number that you 
can diſcover will divide both numerator and denomuma- 
tor without any Remainder 3 andahery yau have ithus 
proceeded as low as you can reduce them, then'this 
new fra#im ſo found out ſhall be the fr ain” you 
defire, and will be in value equal to the given-fra#tton. 
Example. 

r. Let it be required to reduce. 423.into its loweſt 
terms, Firſt, I take P = 
the Half of the Nume- 192 | 956 | 48-4 24 | 12 | 4 
rator 192 and it is 96 4336 | 168 1:84. [-42:1 21] 7 
then half of the De- 2.4 fingh 952247] 
nminator, and it is 158, ſo that now it is brought to 
:25, and next to $4, and.by halfing ſtill to; 3&, and 
their half is *2, and now I cap. no longer. half it,.be- 
cauſe 21 is an odd number, wherefore.I try:to. divide 
them by 3, 4, 5,6, Wc. and I find 3 divides them both 
without any remainder, and brings them to f, apr 
margent, the -" 


162 RedulHien of — Chi, 1Þ"? 


So I conclude 5 thas found to be chual in vatte © © 


the given fradtion 422. 
p® What 1s $2 ; 1 loweſt terms ? Anſwer 2.f* L 
3. What is #7 in its loweſt terms ? Anſwer, 43. 
There 1s yct another way more excellent than th 
former to reduce a fra#jon into its 
loweſt terms, and that is by finding Vide Ougbt. Cl 
a common Meaſurer, viz. the great- Matth. Cap. 1 
eſt number 'that will divide the 
numerator and'denominator without any remainder, ang. 
by that means reduce a fra#inn to its loweſt terms 
the firſt work 3 and ta find out this common meaſure 
divide the denominator by the numerator, and if at 
thing remdins divide your Divifor thereby z, and if ar 
thing yet r#mains,_then divide your laſt Diviſor-by ity. 
do ſo until. you. find nothing: remains z theti this la. 
DiVifor Thall be the greateſt eommon meaſurer, whid 
will divide both flumerator and denominatgr, and reduc 
them into their loweſt terms at one Wor 
| ata Example. ” | 
4 Redwee 327 into its loweſt terms by a cormmayj |; 
meaſurer. "To efte@t Which, I divide the denominatyl,.. 
304 by the munerator 228 and there reniains 76, ther - 
1 divide 228 (the firſt Diviſor) by 75 (the remainder 
ant it quotes 3;” and nothing remains ; whetefore the 
laſt Diviſor is the common meaſurer, by which | pe 
divide the numerator of the given Fration, viz. 228, 
;t quotes 2: for a new n4merator, then I divide the dt 
nominator 304 by 96 and it quotes 4 for a new demy; 
minator, that now I have found + equal to 434. th 
s Reduce $*#T7 into its loweſt terms by a.commony . 
mcaſufer, facit +2; | | to 
6. Reduce $931" into its' loweſt terms by a com ;; 
mon meaſurer, facit 34. 05 
| A Compendium. 
Note that if the n«merator and denominator of a fra- 
#ion, and each with a Cypher or Cyphers, then cut 
off 'as many Cyphers'from the one as from the other, 
and the remaining figures will be a fraion of the ſame 
value, viz. $422 ill be found to be reduced to #1 
| dj 
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\ cutting off the 2 Cyphers from the numerator and 
:nominator, with a daſh of the Pen, thus, 4#|22, 
58, Will be $7, thus 55/3, Ov. 


1 V. To-find the. Value of a Frattion in the known parts 
of Coyn; Weight, &c. 


Fhe Rule is, 


<2 md 


Multiply the numerator by the parts of the next infe- 
iour denomination- that are” equal to an Unit of the 
Same denomination with the Frallion, then divide that 
Frodut by the denominator, and the quote gives you its 
Falue in the ſame parts you multiplied by, and if any 
icing. remain multiply it by the parts of the next 1n- 
1acriour denomination, and divide as before, do fo tilt 
you can bring it no lower, and the ſeveral quotients 
Iill give you the value of the fraion as was required, 
and if any thing at laſt remain, place it for a numerator 
over the former denominator z. ſome few Examples wilt 
make the Rule plain. 
1. What is the value of 22 1. Sterling? To anſwer” 
this Queſtion I multiply the gumerator 27 A 20 (the 
-Wſhillings in a pound) the produd is 540, Which I di- 
4ride by 29 (the denominator).and the quotient is 
4023 5s. and there remains 18, which I multiply by 12 
pence, and the produt (2 ” I divide by the denomi- 
nator 29, the quotient is 7 4. and 13 remains, which 
{$1 multiply by 4 Farthings, the produ@ is $2, which 
I ſtill divide by 29, the quotient is 1 Farthing, and 
there rewaineth 23, which I put for a Numerator 
over the Denominator 29, ſv I find the value of 3Z /. 
to be 18 #. 74. 1 gu. 33, as bythe following Opera- 
J tion, and after the ſame manner are the values of *the 
Fraftions in the ſeveral Examples following found out. 
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cook avec! 


"203 : 


- Remains (12) I 
Murphy "6 , 


F xd yireeatocm 31 29) 52 57 2033 | 
Remains (23). 


$4, - 
Facit I 8-7 — 123 


2; - What; is the value of 2; 7+ 1 Sterling \ 


7 
I, nw: Is erady ee of ; T73 b.'St Ft 8 £40 | 


4- What i 5; OL * ht? f; 
\ What i! acit 3 qrs. 1 1. $0%.5!Þ, 
22 3. or. is rj 4. Toy weight? facit 3 92. 5 p. w. 
6. What js 48 
o& mane * x 0 © your? Anſwer, 299 days 7 hou 


VL: 
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|. To Reduce a compound FraZim to a ſimple one 

; of the ſame value. .t, | 
hat a compound Fradion is, hath been ſhewed in 
p- I. Definition 24, and to reduce it to a ſimple 
tion of the ſame value. \-. 


* Þ 


- _ The Ale & 

Fultiply the Numerators continually, and place the 

-Sominators continually, and place : the laſt produit. 
ator.” Ingle En ; 


z 
[® <) 
: 
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"þ 


pb he compound Fradtic —_ 5 

" ja! to the compound Frattion given. > 

'$. Reduce 3 of 2 of þ to a ſimple Fraftiog. 
together, they | 

I multiply the -, 


OS ff 


$ 3 

3 = 106136 

. | oY e 
IS, 4 6 : it ub 3 
> 8 $-* JJ »1 Va. 
—— £ ju | 
120 30 


W | FA Facit ;3* or 52 or 4. 
4 $-What is +7 of £ of 4 of 22 ? Anſwer, 3542 or 244 
72 in its leaſt terms. Yeh: 
What is 44 of +4, of 22? Anſwer, 2293. 
.» Py this you may know how to find the value of a 
pound Fraftion, 'viz. firſt reduce it to a fimple 


hou, and then find out his yalue by the 5th Rule fore- 
Þ .. 


_ ; n - \ "IP 
o- " Ke . «2 
16 - anftian of Chap, - 


| Example. 
What is the value of 4 of $ of 53 of a pound 


. Anſwer, 1175. 3 d. 


' VIE. To reduce Fraffions of unequal Denominators 
Frattions of the ſame value, having equal Denom 


nators. 


Multiply all the Denomingtors together, and thiq 
Produtt all 'be the Common -Denami tor. The 
multiply each Numerator into all the Denominator 
except its own, and the laſt Produdt put for a 


 merator over the Dehominator found out as before, 


So this new,FraQtion as pp to.that Fration, whe 
Numerator' you Itiplye into the ſaid Denominatc 
Do fo by all the Nymerators given, and you have yc 


5M Example. 

F., Reduce-2, #, £, and Z, to a common Denomisr 
for. Multiply the Denominators 4, 5, 6, and 8,togethe 
continually, and the produ@ is g6o for the common 
Denominator ; then multiply the Numerator 3 into the 
Denominators, $s, 6, and 8, and the product is 720% 
which is a Numerator to $60 (found as before) ſo 24 
is equal to the firſt Fraftion 4, then I proceed to hr 
a new Numerator to the ſecond Fraftion, viz. $, and I 
multiply 4 (into all the Denominators except its own 
'viz,) into 4, 6, and 8, which produceth 25 equal 
$, then multiply the Numerator $ into the denomir 
tors 4, 5, and 3, the produd is 32% equal to 5. The 
multiply the numerator 7. into. the denominators 4, 
and 6, the produtt is $#2 equal to Z and the work 1 
done ; ſo that for. $,4,5, and 7, I have J32, 2<8, $29 
340 


HS 65 0® 


2, Reduce +2, +4, and 22 into a common denomi 
vator, faciunt 5343, 443, and #354 
vt 


Wap, ig, Yager Froftien. 


$111. To reduce 4 Fraffion of one Dengningtion to another, 


[9 x. This is-cither &ſcending, or. Deſce , af 
ding when a Fradtion of a : femaller is brought to a 
ter Denonination,and Deſcending when a ton 

a greater Denomination is brought tower. oF 

2. Whena EraGtion is to be brought from a-leſſer to | 
greater Denomination, then make of it a Compound, 
ration dy comparing it with the intermediate De- 

ninations between it, and. that you would haye it 
bÞduced to, then (by the 6b Rule reduce 
ie or Com rs and' the Work 


1.1t of to know what part of a 


Reerling of 2 is? 
foes recon that x 4 is 74 0f xl 
and 2 fhilli $5 of a pound; wherefore $4. 
T of +! of; +0 a pornd,which by the ſaid 5th Rule 
fnd to be +31. of a 4. flerling of Engliſh Money. 
Queſt. 2. "What part of a-pound Trop weight is $ of L 
[ peny weight ? er, $of ,4 of +2 1. equal to -{ 


10! 2. When 4 Fraftion is to be brought from a greater 
| C- leſſer denomination, then multiply the Numerator 
' the parts contained in_the ſeveral denominations 


wixt IM and eats Pnohyngt wane to; then 
hee (hs Ja goed 


rag the denominator of the 


pol gh I» ew. on == 1. to the Fraftion of a 
ly; to do which I multjply the Numierator 3 by 
and 12, the produtt is 920, which I put over the 
nominator.s, it makes-?* 2 ofa peny, equa) to} /. 

veft. 4- What parts .of an Ounce Troy is 745 1? 


yer, 77% 


Chap. 


GE P. KK: 


Aadition of Vulgar Fraftions, 


w i your Frattions to be added have a common 
Denominator, then add all the Numerators to- 
gether, and place their ſum for a Numerator to the 
common Denominator,: which new Fra&ion. is the 
Sum of all- the given FraQtions ; and if it be impro- 
per, reduce it-to a whole or mixt Number, by the 34 
Rule of the 15th Chapter. 
neſt, 1. What js the Sum of ,7, 27, 25 and *4 ? 

The Denominators are equal, viz. every one is 24, 
| wherefore add the Numerators together, viz. 7, 9, 
16 and 14, their Sum is 46, which put over the De- 
nominator 24, it makes 25 the Sum of the given Fra: 
ions, which will be reduced to the mixt Number 
I-75 Or 04 3-1 5 aw 

2. But if che FraQtions.to' be added have uncqual 
Denominators,: then reduce them to a common Deno- 
minator by the 7th Rule of the 19th Chap. and then 
add the Namerators together, and put the Sum over 
the commoa Denominator, (Fc. as before in the laſt 
Example. T ER cn 

Que, 2. What is the Sum of 2, Z, +3, and 32 ? 


The: Fraftions. reduced to a common Denominator 


are 3889, 4322, 4330, and 4422, the 'Sum 'of their 
Numerators 15 15800, which put over the conimon 
Denominator,. makes *$ 322 or-5 equal to the mixt 
number 342, or 3.7 for the Sum required, 


Queſt. 3. What 15 the Sum of 23, 22, and 35? An-. 


ſmer, 133+;7» | 

3. If you are to add\mixt numbers together, then 
add the frattional parts as before, and if their Sum be 
an improper Fration reduce it to a mixt number, and 
add its Integral part to the Integral parts of the given 
mixt Numbers, and the Work is done. 

Neſt. 4- What is the ſum of 332 and 244 ? as 

ir 
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Firſt add the frafions 3, and 5, theſum is 147, then 
add this integer x, to 13 and 24, their ſuin 1s 28, 
and put after it the frad&ion 22 it is 3322 for the An- 
ſwer, or it 15 38+. 
NueiF, 5. What is the ſum of 483, 644 and 1304 ? 
n || Facit 243452, or 24345. | 
» 4. If any of the fraftions tobe added is a Com- 
e | pound fraFin, it muſt ficſt be reduced to a fimp'e 
e || frattion by the 6th Rule of Chapter 19, and then add 
- | it to the reſt, according to the 24 Rule of this Chap- 
d | tcr. Example, | 
Que. 6. What is the ſum of 3, 5, and Zof 3 of £ ? 
: Reduce 2 of 3 of £ into a ſimple fra#im, and 1t 1s 
» | 25, which reduced with the other two, and 2dded 
s || are 235330 
- Queſt. 7. What is the ſum of 17 and 4 of 4 of 4 ? 
- | Anſwer, 1:75, 
r s. If the fra#jons to be added are not of one deno- 
mination, they"muſt be ſo reduced, and then proceed 
| Þ a5 before. 
- QuesF, 8. What is the ſum of 21. and £ 5. 
n | Of the given frafions here; one is of a pound and 
r 
t 


the other the fra#ion of a ſhilling 3 and before you 
can add them together, you muſt reduce -£ s. to the 
frafion of a pound. as the other is (by the- @t5 
Rule. of Chapter 1g.) and it makes +; 5 /.. then 5 {. and 
r £5 1. will be found tobe 482 1, or 33 Þ. by the 7:5 
r | Rule of Chapter 19, and in its loweſt terms 13 /. by 
8 | the 4th Rule of Chapter 19. 
t It would have been the ſame, if (by the lattcr part 
of the 8th Rule of Chapter ig) you had reduced ;; |, 
-. | to the fraciion of a ſhilling, which you would have 
found to have becn ©2 s, winch added to £ 5, by the 
| 21d 19th Rule of rhe laſt Chap, the ſum is 15 8. 2, 
> | which is equal to the ſurr found agbefore, wiz. 42 4, 
I If for (by the «th Rule of Chapter 19) the value of 12 4, 
2 F ::ill be found tobe 15 s. 10d. and fo will 15 44.23 50 
found to be jult as mych, | 


Queſt, 


- £ 


.,270 Subtratlion of Chap. 21. 


Queſt. 9. What is the Sum of + |. 4 5, and 4 d. An-* 


ſwer, 253532 or 2595 1, or in its loweſt terms .5*9 /, 
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CHAP. XXI. 
Subtrattion of Vulgar Fraftions. 


I, HE Ru'cs in Addition for reducing the given | 


Fractions to: one denomination, are here to te 
obſcrved ; for before Subtradion can be made, the fra- 
djs muſt be reduced to a common denominator, then 
ſubtraff one Numerator from the other, and place the 
remainder over the common denominator, which fra&ion 
ſhall be the exceſs or difference between the given ſra- 
dons. Example, 

Queſt. 1. What is the difference between 4 and £ ? 
The given fra#ions are reduced to 24 and ;2,then ſub- 
tratt the numerator 20 from the numerator 21, and there 


remains I, which being put over the denominator 28, 


makes -+ for the anſwer or difference. between } and 5. 
"7," 2. What is the difference between £4 and + 
of 4? | | 
Reduce the compound frafim 3*of $ to-a ſimple 
frattion, then proceed as before, and the anſwer 1s 
4.12 equal tO 34* 
2. When a frafion is given to be ſubtra#ed from a 
whole number, ſubtra#t the numerator from the denomina- 
for, and put the remainder for a numerator to the given 
denominator,and ſubtra&t an Unit(for that you borrowed) 
from the whole number, and the remainder place be- 
fore the fraion found as before, which mixt number is 
the remainder or difference ſought. Exampſe, 

NueSt. 3. Subtrat +2. from 48. 

Anſwer, 47 +3 ; for if you ſubtra&t 7 (the numerator) 
from 10 (the denominator) there remains 3, which put 
over 10 is 3 and 1 (I borrowed) from 48 reſts 47, 
to which join +3 and it makes 47 72 for the exceſs, 

Gueſt. 4. Subtraft 34+ from g7, remains 55 4 - 

| y 
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3. If it is required to ſubtra&t a fratim from a mixt-. 


F 
14- 
"en 
ed) 
be- 
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tor) 
put 
47 


, If 


number, or one mixt number from another, reduce 
the fraftions to a common denominator, and if the 
fraction to be ſubtracted be lefier than the other, then 
ſubtra the lefſer numerator from the greater, and that 
15 a numerator for the common denominator ; ther 
ſubtract the leſſer integrai part from the greater, and 
tie remainder with the remaining fra&jon thereto an- 


nexed, is the difference required betwcen the' two 


given mixt numbers. Example, 

Queſt. 5. Subtrat 25 5 from 54 £$. 

Firſt, Subtra& 3, viz. 4* from +5, vize 35, there» 
mainder is 27 then 26 from $54 remaincth' 28, to 
which annex 47, it makes 28 47 for the Anſwer, | 

4+ But if the fraion to be ſubtratted is greater than 
the fraction from whence you ſubtratt, then having 
firſt reduced the Fraftion to a common denominator, 
take the numerator of the greater FraFion out of the 
denominator, and add the remainder t6 the numerator 
of the leſſer Fraftion, and their Sum is anew nume- 
rator to the common denominator, which fraftion 


"note, then (for the 1 you borroaved) add 1 to the in- 


tegral part to be ſubtracted, and ſubtra& it ſrom the 
greater number, and to the remainder annex the fra- 
tion you noted before, ſo' this new mixt number ſhall 
be the difference fought. :Example, 

Queſt, 5. Subtrat 144 from 255, 

The frations reduced are, viz. equal to 24, and 
+ equal to }£5, now I ſhould ſubtra&t 24 from 45, but 
| cannot, therefore I ſubtrutt 21 from 28 reſts 9, which 
added to 16 (the lefler numerator) makes 23 for a 
numerator to 28 3 viz. 243, then I come to the integral 
parts 14 and 29, and ſay, r that I borrowed and 14 
is Is, Which taken from 29 there reſts ity, to which 
annexing 24 it is 1422 for the remainder or difference 
between 145 and 295, | 

Queſt, 5, Subtrat 3572 from 745, facit 3753. 
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CHAP. XXII. 
Multiplication of Vulgar Fra;ons. 


. T&F the Multiplicand and Multiplicr are fimple (or 
ſingle) FraQtions, then multiply the numerators 
together for a new numerator, and the denominators 
" for a new denominator, which new Fra@ion is the 
produd required. 
Queſt. 1. What is the produtt of 5 by .2 ? facit 45, 
For the numerators 5 and 9 being multiplyed make 
45, and the denominators 7 and 11 being multiplyed 
make 74. - | 
Nuet. 2, What is the produtt of 2% by 3® ? fac. $7 5, 
2, If the Fraftions to be multipiyed are;mixt num- 
bers, reduce them to improper Fra&ivns by the 1/t 
Rule of the 15th Chapter, then proceed as before. 
Queſt. 3. What 1s the product of 48+ by 135 ? 
The given mixt numbers being reduced to tmproper 
Fra&ions, are 48+ equal to ?*2, and 134 equal to *3, 
now ? ++. multiplyed by *2 according to the firſt Rule 
of this Chapter,  produceth * **£.5 or 692,42. 
 Nueſt, 4. What is the product” of 43055. by 1842? 
facit 555434 or 793534. | 
3. If a compound Fratticn is to be multiplyed by a 
ſimple FraGion, firſt reduce the compound Fration 
into a ſimple Fraftion, then multiply the one by the 
cther, as is taught above. 
'* Queſt. 5. What is the produ@ of i by 4 of $ of 4 ? 
The Compound Frattion 43 of 5 of # reduced is , $2 or 
-£ which multiplyed by 15 produceth 25, which in 


its loweſt terms is 4£ for the Anſwer, bees | 
And if the Multiplicand and Multiplyer are both 
compound fraitions, reduce them both to fimple ones, 
then multiply theſe new fraQtions as before, ſo have 
you the produtt, 

Nue8ﬀt. 6, What is the produtt of 4 of 2 by 4 of 2 ? 

Anſwer, -:3 in its loweſt terms +3. 

Qzejt, 5.. What is the product of 4 of 4 by 2 of £? 

. wer, 


*, 


$. 
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Anſwer, :£* or 55 or in its leaſt terms -£. 

4. Ifa Fraftion be to be multiplyed by a whole 
number, put under the given whole number an Unit 
for a denominator, whereby it. will be an improper 
Fraftion, then multiply theſe Frattions as before, Ex 
ample, «7 


Queſt, 8, What is the produtt of 24 by ; ? 

. Anſwer, 443, for 24 by yutting an Unit under 1t will 

P be 2.4, and ?+ by 2 produceth'®3 or 16. ' 

- Queſt. 9g. What 15 the produt of 3s by +? Anſwer, 
xs OT -295 4+ 

e _—_ | 

1 ——— —— ——— —— KO —— z ' 

| CHAP. XX111. 

p Diviſion of Vulgar Fraftions. p 
1.TF the Dividend and the Diviſor are both ſimple 

: ÞF Fraftions, they multiply the numerator of thc 

; divigend into the denominator of the Divifor, and the 

le | Produtt is a new numerator, and multiply the deno- 


minator of the Dividend into the Numerator of th- 
> | Divifor, and che produtt is a new denominator, witch 
new Fraction thus founc!, is the Quotient you defircs 


a | Exampee. 
n Queſt, 1, What is the Quotient of £ divided by 4 ? 
be Anſwer, 55. or 145, fer 1} T mul- 


tiply (5) the Numerafor of the Di- 3 s #25 
2 | v2Hendinto (5) the denominator of "7, 4g \ 24 
. | the Diviſor, and the produtt (28) is 
:n | © Pumerator for the Quotient, then I multiply (8) the 
denominator of the dividend into (3)' the numerator 
th | ©f the Diviſor, and the produt (24) I put in the quo 
tient for a denominator, fo 1 ind 25. is the Quotient 


es : 
ve | ſought, | | 

Queſt, 2. What 1s the quotient of 2.2 divided by 2 ? 
T Anſwer, 32 equal to 4 1n its loiveſt terms, 2 i 


2. Butit you would divide a ſimple Fration by a 
compound, or a compound by a ſimp'e, firjt reduce 
Tn ſuch 
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ſuch compound to a ſimple Fra&tion, then go on as be- 
fore. | 

Queſt. 3. What is the Quotient of +3 divided by 5 
of 2 ? Anſwer, 35 or 3, firſt reduce 4 of 2 into a ſim- 
ple Fraftion, and it is 55, by which 2 being divided, 
the Quotient is 35, equal in its leaſt terms tg}. And 
1f the Dividend and Diviſor be. both compound Fra- 
&ions, reduce them both to ſimple Fractions, then di- 
vide the one by the other as in Rule 1, beforegoing 

ot 4. What is the quote of 2 of 3 divided by 3 

or &. 

Anſwer, 1** or 2.3 or 15% or 14 in its loweſt terms. 

3. If the Dividend, or Diviſor, or both are mixt 
numbers, reduce them to improper Fractions; and 
perform Diviſion as you were taught before, Example, 

Nueſt. 5. What is the quote of 1243 divided by 214 ? 

Anſwer, 355, for-123 15 _ to 54, and 217 is c- 
qual to **2?, and the quote of 52 divided by * *? 1s as 
before 55. 

4. If you divide a Fraftion by-a whole number, or 
a whole rumber by a Fration, make the whole num- 
ber an improper Fraftion, by putting-an Unit for a de- 
nominator to it, as was taught in Rule 4. of Chap. 22, 
and then perform Diviſion as before was taught. Ex- 
ample, 

Lie, 5, What is the quote of 8 divided by 4 ? 

Anſw. *2 which 1s equal to 
134, being reduced as is be- ) 0 #42; cas 
fore direted. See the Work. 's " ( 3 37 
in the Margent. 

Queſt. 5. What 1s the quo- 8Y 3 3 
tient of + divided by 8? An- -) 6 40 
Jwer, ;+, #s per Margent, 


P, 


hap. 24. 
CHAP, XXIV. 
The Rule of Three Dire&t in Vulgar Fraftions. 


1. A S in the Rule of 3 in whole Numbers, ſo likewiſe 

in FraFions, you muſt ſee that the Fra#ions 
of the firſt and third places be of the ſame denomina- 
tion, 

2, See that if any of the given Fra#ijons be .com- 
pound, that they be reduced to ſimple of. the ſame 
Va'ue. 

3. If there are given mixt numbers, reduce th:m to 
1mproper Frattions by the firſt Rule of Chap. 15. 

4» If any of the three terms is a whole number, 
make it an improper FraQtion by conſtituting a Unit 
for its denominator. | 

Having reduced your FraQion as is directed in the 
4laſt Rules, then proceed to a Reſolution which 15 
performed the ſame way as in whole numbers, reſpect 
being had to the Rules delivered for the working of 
Fractions, viz, multiply the 2d and 34 Frattion toge- 
ther, according to the 1 Rule of Chap. 22, and divide 
the produdt by the firſt Fraftion, according to the 1 
Rule of Chap. 23. and the Quotient is the Anſwer. 

Or (which 15 better) 

s. Multiply the numerator of the firit FraQtion into 
the denominators of the ſecond and third,and the pro- 
duQt is a new denominator, then multiply tne denomt« 
nator of the firſt Fration into the numerarors of the 
ſecond and third, and the produtt 15 a new numera* 
tor 3 which new Frattion is the 4th proportional or 
anſwer, which (if it is a1 improper Fration) mult be 
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reduced to a whole or mixt number by the third Rule 
'of Chap. 19, Examples, 


Queſt. 1. If 4 yards of Cloth coſt 5 1, what will 
+2. yards coſt ? | 

Having placed the given Fraftions according to the 
6 Rule of Chap, 10. I proceed to the reſolution, and 
firſt I multiply the numerator of the firſt Frattion ( 2) 
I 4 | into 


7-76 The Rule of 3 in Chap: 24. 
;jnto 8 and 10, the de- 
nominators of the ſe- yds, , yds. ÞU, 
cond and third frations 3 5 9 180 
and the produCt is 240 ann wn 
for a denominator, then & v8 lo 240 
I multiply 4 the deno- I, [# 
minator of the firſt fra- facit 180 equal to 3 
&ion into 5s and 9 the m—_— 
Numerators of the ſe- 240 4 
cond and third fractions 
the produd 1s 180 for a Numerator, which Numera- 
for 180 and denominator 240 make 2£* . for the An- 
ſwer, cqualtoZ4 /, or 1g s. | | 

Queſt. 2. If 31. buy $ yds of Cloth, what will + 
z{s coſt at that rate? 

Anſwer, 132 1. equal to 3+}, or 14's, 8d. 

HDneſt. 3. Tf } L. coſt 3 s. what will £ s. buy ? 

Anſwer, 2334 I, equal to 1;4 /. 

Que, 4. If + of an Ell of Holland coſt + of a 
pourd, how much will 122 Ells coft at that rate ? 

Anſwer, *.32 equal to 9 2; |. 

ia reſolving the laſt queſtion and the two next, ob- 
ſerve the third Rule of this Chapter foregoing. 

Queſt. 8. If +2 ofa C. coſt 284 s. what will 954 C. 
coſt at that rate ? 

Anſrer, 23663 s.or 1181. 65, 84, 

Queſt, 6- If 33 y4s of Velvet coſt 351, how much 
will 1c+ yas coſt at that rate ? Es - 

Anſwer, 1137 |. 

Que$, 7. If 3 yds of Broad Cloth coſt 24 1. what 
Will 14.3 yds coll ? 

Anſwer; 131, 9 $. 4 d. | 

In working the. laſt queſtion and the-q next,obſerve 
the 4th Rule of this Chap. foregoing. 

Nues?. 8. If 14 1. of Pepper coſt 14 s. 62 d, I de- 
mand the price of 733 /. 

Anſwer, 3 1. 16 s. 143d. 

Queſt. 9. If 1. of Cochenele coſt 1 1. 5s 5s. what 
will 362 L. coſt ? 

Anſwer, 45 l. 17 s, 6d. 


[Qyef, 
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QueF. 10, Tf one yard of Broad-cloth coſt 155 5s 
wat will 4 pieces, cach containing 274 yardsat thft 
rate : 

Anſwer, 85 L. 14-5. 33 d. 

Que. 11. .A Mercer bought 3+ pcs of filk, -each pc. 7 
gt. 247 Ells at 6 s. 05 &. per Ell, 1 demand the value 
of 37 pcs at that rate ? 

Anſwer, 26 l. 3 s. 44 d. 

In reſolving the 4 next queſtions obſerve the 8, Rule 
of Chap. 18. 

NueF.. 12, If + of an ounce of Silver coſt 2 s. I de- * 
mand the price of 112 /. at that rate ? 

Anſwer, 35 l. 

Queſt. 13. 1f 55 1, of Gold is worth 20g 4. 14 s. 34 d. 
what is 1 grain worth at that rate ? 

Anſwer, 1+ d, 0 

Queſt. 14. If 2 yds of Silk is worth 3 of 5 /. what 
15 the price of 15+ Eils'Flemiſh ? 

Anſwer, gl. 125. 6 d. 

Queſt. 15. If + of 4 of a pound of Cloves coſt 6 s. 
23 4, what coſt the C. weight at that rate ? 

Anſwer, 691. 6s. 8d. bc 

Note that when the Anſwers to the Queſtions in this 
and the next Chap. are given in Fra&ions, they are - 
given 1h their loweſt terms. 


—— 


'CHAP. XRV. 
The Rule of Three Imyerſe in Frattions. 


I, Ib hath been already taught (in the third Rule of 

the 11th Chap.) how to diſcover when the 4th ' 
proportional number (to the 3 given numbers) 15 
to be found out by a Rule of 3 Dire, and when by a | 
Rule of Three Inveric, to whick Rule the Learner 15 
now referred, 

2. When (in Frations) you fiad a queſtion tg he 
ſolved by the Ru'e of 3 Inverſe, viz. waen the third * 
Term 1s the Diviſor, (then oving reduced the terms 

g 2? £X- 


" u + 
». — > i 
E he , » - 
y 1# 


ys 
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exaQly according to the Rules in Chap. 24.) multi ply 
the numerators of the 3 Frattions into the denomin+- 
tors of the ſecond and firſt Fraftions, and the produt 
15 4 newv denominator, then multiply the denomina- 
tor of the third Frattion into the numerators -of ſecond 
and firſt Fractions, and the produ@ is a new numera- 
tor, which new- FraGtion thus found is the anſwer to 

the queſtion. | 

Que. 1. Tf5 of a yard of Cloth that is 2 yds wide 

will make a Garment, how much of any other Drape-i 

ry, thatis } of a yard wide will make the ſame Gar-' 
ment £ | 
Anſwer, 27 yards. 
Det, 2, Lent my. Friend 46 L. for + of a year, 
* how much ought he to lend me for +7 ofa year ? 
\, © Anſwer, 633+ |. | 
Queſt. 3. 1f 2 of a yard of Cloth that is 22 yards 
wide will- make any Garment, what breadth is that 
Cloth, when 1+ yards will make the fame Garment ? 
Anſwer, $2 of a yard wide. 
QueF. :4. How many inches 1n-length of a board 

that is 9 Inches broad will makea foot ſquare ? , 

"Anſwer, 16 inches in length. . | 
Nueft. 5s. If when the Buſhel of Wheat coſt 45 5, 
the peny Loaf weigheth 102 Ounces, what will it weigh 

when the buſhel coſt 8? s? 

Anſwer, 53-54 Ounces. 
Queſt. 6. If 12 men can, mow -247 Acres in 102 
days, in how many days will 6 men do the ſame ? 
Anſwer, In 214 days, 


— —_—_ 


C:H AP. XXVI.. 
Rules of  Prattice.. 
x. FN the. fingle Rule of 4, when thy firſt of the 3 
l 


Numbers in-the Queſtion (after they are difpo- 
fd acording. to- the 6th Rule of Chap. 10) hapneth 
Arey! «Se 


3 


t 


var 
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to be an Unit (or 1) that Queſtion many times may -1 


O 2 19 
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be reſolved far more ſpeedily than by the Rule of 3, 
which kind of Operation is commonly called Pra- 


Rice, and indeed it 1s of excellent uſe amongſt Mer- 


chants, Tradeſmen and others, by reaſon of its ſpee- 
dineG in finding a reſolution to ſuch kind of Que- 


" ſtions, 
2. The chiefeſt Queſtion reſolvable by theſe brief 
Rules may be comprehended under the ſeveral general -+ 


heads or caſes following, viz, 


1. Of farthings unde? 4. 
2. Of pence under 12. 


. | Of pence and farthings, ' 
oo kx 4 yay < 4. Of ſhillings*under 20. 


teger conſiſts, 


6. Of pounds, 
7. Of pounds , ſhillings, pence ani 
6 farthings. p 


I would be very convenient for the Praftical Arith- ' 1 


metician to have by heart the ſeveral produtts of the 
Nine Digits multiplyed by 12, for his ſpeedy reducing 


pence into ſhillings, or ſhillings into pence, which he «þ 


4 


may gain by the following Table. 


3 C108 


3. Shillings are* praQtically reduced into pounds 
thus, viz; cut off the figure ſtanding in the place ef 
Units with a daſh of the pea aid note it for ſhillings, 


s, Of ſhillings, pence and farthings. 


{ | 
tha 


; | 


then draw a-line under the given Number, and " | 


Ti 


- 


ry D 
* "at? 
_- ; FS 


- 
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half.of the remaining figures (after the firſt is cut 
off) and ſet them undcr "the line, | 
and they are ſo many pounds, but 434518 

17 the laſt figure 1s odd, then take —————_ 


- the lefſer half, and add 10 to the l, S, 
tizure ſo cut off ( as before) -for 2182 18 
ihillings, as if I were to reduce 
43558 ſhillings into pounds, ficſt-T cut off the laſt 
figure (8) tor ſhillings, then I take half of the- re- 
maining figures (4365) thus half of 4 is 2, which I 
put under the line, then + of 3 is 1, and becauſe 3 is 
an odd number, I make the next figure 6 to be 16, 
and I go on, ſaying, + of 16 1s 8, and then+ of 5 is 
2, Which 1s the laſt figure, wherefore becauſe 5 is an 
odd number, 1add ro to the 8 I cut off,. and it makes 
i8 s. ſo that 1 find it to be 2182 /. 18 s. as per Mar- 
Tent. - 
: 4. It is likewiſe convenient that:the Learner be ac- 
Gato with the practical Tables following, the 
rſt containing the Aliquot (or even) parts of a ſhil- 
king, the ſecond containing the Aliquot pars of @ : 
pound. 


d.. (> 
6 T 
The even 34 3 
parts of a4 3 disC7 
ſhilling. )*, , 
£5 F 
I Ti 
s d.- L. 
'f 20-00 f - 
6—o8g 7 
5—00 4 
The even } 4q—eg! 1! 4 
parts ofa 5 Z—04 P15 £ 
pound, . | 2—06;3 f? 4 
| 2-=OO | — 
1—c8 T5 
1—00 | | LIs 


Caſe. 
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Caſe 1. 

s. When the price of the. Integer 1s a Farthing,' 
then take the ſixth part of the given Number, which 
will be ſo many three-half-pences, and if any thing 
Remains it 1s farthings, by the 7th Rule of Chap. 9g. 
then confider that three-half-pence is 4 of a ſhilling, 
| wherefore take the eighth part. of them for ſhillings, 
- -and if any thing remain they are fo many 3 half pence, 
which reduce -into pounds by the third Rule forego- 
ing. Example,.- What comes 67486 /. to,. at a Far- 
thing per /. Firſt, I take 5 of 67486 and'it is 11247 
three-half-pence and 4 farthings, or one peny ; then + 
of 11247 1s 140g 8. and 7 remains, which is 9 three 
half-pence, or 107 d. which with the 4 farthings be- 
fore make 117 d. and 1405 ſhillings, which by the z 
Rule is 7o0l. 5s. Inall 7ol. $5. 114d, for the Aw + 
ſwer, See the Work following. 


'# 
67486 at - . 


OOO > ——__——_—_—— . 


+ [11247—-1. - 


| h-.'% 


[ 140|5—107 


. Other Examples follow. 


| I 8576 !. at I qr.” | 5 | 6380 | K& 1 4Y, 


—J4 


31429 ——2 47s. . 


L| 1063 —— 2 Qrs. 


[45 1918 —8 4. 541 1912 — 114, 


L206; | L 4-4 
| /8—13—8 facit | | 


G6] 2—11 fait 
6» When 


p; 
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6. When the price of the Integer is-2 farthjngs, then 


- take the third part of the given Number for ſo man 


three-half-pences, and the remainder (if any)-is half- 
pence,- then take the eighth part of that for ſhillings, 
as before, Wc. 


Examples, 
1 217368 þ. at 2 grs; 3 [8347 0. at 2 qrs. 
412456 + | 278 2——-2 grs. 
35 3017 73 [34179 4. 2. 
os 8 oP. La be: 
15—7 facit | 1 17—7—94 fa 


7. When the price of the Integer is 3 farthings, then 
take half the given Number for three-half-pence, (and 
if any thing remain it is 2 farthings) then take the 
eighth of that for ſhillings, as before, Cc. 


Examples. E 
214736 1. at 3 qrs. - if 54251. at 3 91s. 
x | 2368 Fs | 271293 9s: 
as 2916 þ A | 3s 13319 4; 
| I, So I, S, d. qrs. 
| 14—16 facit 16--<19-0--3 fa. 


Caſe 2. 

8, When the given price of the Integer, is a- part, 
or parts of a ſhilling (viz. pence) divide the given 
Number of Integers (whoſe value is ſought) by the 
denominator, of the tration repreſenting. the even 
part, an41 the quote 15 ſhillings (always' minding the 


7th Rule of the 5th Chp.) and- thoſe ſhillings may be 


reduced jnto pounds by the 34 Rule of this Chapter. 
Example, Let it be requiredto find the yalue of 438 1 
. x | at 


Chap. 26. Rules of Prattice. 183 
at 3d, per l, 1 conſider 3. is 3 of a ſhilling, and 


438 l. will coſt ſo many 3-pences, wherefore 1 divide 
33 by 4 the denominator of 4, and the quote is 109 


, illings, and 2 remains, which is 2 three-pences or . 
6 d. the whole value is 51, 9 s. 6 d. as by the follow- 
ing work appeareth. 

11438 Latzy d. 
# | lo|g—6 
| $6. 
_ facit g——9—6 
t Moe Examples follow. 


N l. d. |  *&" 
pl | 1| 3574 at 6 perl, © | +1 $316 at 2 perl, 
Cc ——_——  _— — s 
4 119817 E 8816 
facit 8gl. 75. ſacit 44 1, 65. 
= l, d. l. d. 
} *1433 at 4firi. 316389 at 14 perl, 
|=: 1416 £ Is | 198 ——74.; 
\ Jacit 71. 65, ſacit 39-418 8. 94.4 
' 
6-6 INE © 
| + |879 at 3p#l, +818 at 1per tl. 
t, 1x5 ir ef <a og 
en 1_|2119— gd. 5+.| 618 —— 2 4. 
en facit 101, 19 5.94. - Jacit3 1.85. 24, 
he . : | ” uk 
be 9. If the price-of the.Integer be pence under 12, 
ers and yet not an even part, then it may be divided into - | 


even.parts, and ſo. the parts of the given Number ”- | L J 
| | | ea. \ ; 


2 / al | 
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ken accordingly, and added together, as if it were g d. 
which 1s 3 d.and 2d. viz +and- # of a ſhilling, fiſt 
take 5 of the given number, and then = thereof, and 


add them together, and their Sum is the Anſwer in 


ſhillings, ſtill obſerving Rule 9. of Chap. g. for the re- 
mainders, (if any be) then bring the ſhillings into 
pounds by the 3 Rule foregoing. Likewiſe 7 d. is - 


- and;, ſogd.is 5 and 5, and1iod. is and *, and 


114.154 and + and 4 of a ſhilling, or elſe many 
times your work_may be ſhortned thus, viz. when 
the ſaid given price is to be divided into eyen parts 
of a ſhilling or ofa pound, after you have taken the 
firſt. even 'part,, the- other may be an even part of 
that part, as in the next Example, where 1s given 
439 l.at 5 d.per I, now I may divide it thus, viz. in- 
toq4 4. and 1d. and 4 d. being 5 ofa ſhilling, and 
1 d, being 4 of 4 d. 1 firſt take 5 of 439 /. and it gives 
146 SF 4 Z. and for the 1 d. | take 4 of 146 5. 4 4. 
which is 36s. 7 4, which in all comes to 9 1. 2 5. 11 d. 
Examples follow. 


=.» 


"4p. 


l, d. 9 $76s-.-....< 
439 .4t 5 prrl. ti [417 at 9 per ja 
2 [146—4 | +1298 —6 
| | | +4 
$309 {Ro 
[18]2— 21 z1/2—-9 - 
——————— C— } — 
ol. 25 114. facit . | 15/. 125 gd. facit 
ET THIb:- 41 5 eb. 4 
1.1589 at 9 per ad: | 386 at 10 
+l 1gg—8 "ab. 1.293 
* / LL Es 1] 123—8 | 
II > o——_ ———— _—_—_—_—_——_— | ——_—_— eee en rn——_—__ nero 
|. [3442— 5 (3311 8 
174. 2% 8 d, ſacit- ; | 161, I fr 84, oo : 


35». 
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| yds. d. 
836 at 8 per od 


— 


<z 


————_ 


- > | | mma. 


CL —_—  _- 


| 


wa [me 


| 278 ——F8 


= 


278 ——8 


ws | 


| 


I. | 274. 19s. 44. ſacit 


Caſe 3. 


10, When the price of the Integer is pence and 
farthings, if it make an even part of a ſhilling, work: 
as before, but if they are uneven, as peny farthing, 
peny three farthings, 2 d. 19r, or 2d; 3 91s. 3. 
3.47:, or the like, then firſt work for ſome even part, 
aad then conſider what .part the reſt is of that even 
part, and divide that quotient thereby, then add them 


together, and reduce them to 
pounds as before. - Example, 
3470 | at 1d. 1 gr. perl. firſt 
I work for the peny by divi- 
ding 3470 by 12, for 1 d. is 
72 Of a [hilling, and the quote 
15 299 -. 24. then I conceive 
tizat one farthing is the 4 of a 
peny, and the value at one 
farthing, will be 4 of the va- 
Jue at r peny, and therefore 
I take 4 of 289 5s; 2.4, which 
15 72 $.3 d. 2 grs. and add 
them together, and they are 


| L, d. 
$34 4t 11 


oC re eerr rn EE CEE OE, 
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198 
133——6 | 


| — — 
OO nn— —_— 


4819 —6 
24 1. 9 5.6 d. facit 


Is | 36] 1—-- $5 —2 


——_———_ 


l. s, d. 


n—_ 


| 132 ———1—$%7 


19]. 1$5.5d.2 qrs, as 


by the Margent, Other Examples of the ſame nature 
fallow. 


4360 


Rules of Praftice. Chap. 26. }- 
l, d. | | yds d. 
7714360 4 15 _{3{ $73 4 1h 


— —— —— — 


"— 


'$; 36 3—4 | E | JI ——=774. 
| $0-omZJO | [a Pura þ 
| | 45142 | | | 813z——64 
? 9 2 GY WP | | | b.&-4& 
| [| 22—14—2 facit [facit q—3—64 
| + 4854. at 234, | 31 gg0 yasat 95 
+| 80—104, I [.250 
wo - 4 | 6s = 
| gj0— 11; | >| 3215 
——_——_ —— | —— CC 
| $44 105.11 24 | 116 L. 5 5 fait 


5 |$541. a' 2434. [ 3[137 J4s at 10+ &, 
—_ F |. 68—6 &. 
| 29—=3& #* 7 7 
1316 ——3 1+ | 1119 1044, 
I 164 165, 3 4. | Igh 195. 10+ ſacit 


Caſe 4. 


11, When the price of the Integer is 2 s. then cut 
off the agure in the place of Units of the given number, 
and double it for ſhillings,and the figures on the other 
hand are pounds, Example, 436 yds at | 
2 5. per yd, cut off the laſt figure 6 and 4316 
double it, it makes 12 ſhillings, and the 
other 2. figures, viz. 43, are ſo many 430. 125. 
pounds, ſo that their value 15 43 l. 12 5. 
as per Margent, 


12, Hence 


| .Chap, 26. 


f Praffice. 187 


12. Hence it-is evident that-when the given price 


_ of an Integer is an even number of ſhillings, then if 


you take half of that even 'number of ſhillings, and 
multiply the given number of Integers thereby, dou- 
bling the firſt figure of the produRand ſetting it apa 
for ſhillings, the reſt of the produ&t will be_ pounds, 
which pounds and ſhillings is the value ſought. Exam- 


ple, What coſt 536 yds at 8 5. per yd ? To reſolve which, 


I take ; of 8 - (8s price of a yd) which is 4, and 
multiply 53s thereby, ſaying, = 

times 6 is 24, then 1 Jouble the $36 yas at 8 5. 
firſt figure 4, makes 8 for ſhill, # 
and carry 2 to the next produd, CES 
Gc. I find the reſt -of the pro- - #74 © 57 

duc to be 214, which I note for pounds, ſo the value 
of 536 yds at8 s.peryd is 2141, 8 5; as per Margent. 
More Examples follow. 


66 yds at 65 per yd, 420 zds at 125. per y4. 


| —— 


Ge ee Aman 


161, 16 5. factt, 


_— —  ——— -—_ wwe 


262, facit. 


pmn—_ ———O—— — —— 


24 l. 12 5. facit. 228 |. 4s. facit. 


g3ells at 8 s, per ell. 48 yds at 16 5s, per yd. 


— W—— ———— 


28 |. 8 5. factt. 


123 y4s at 4 5. per yd. 226 yas at 14 5 per yd, 
730% 45. facit., | 


84 zasat ro 5. per yd. } 22 yds at 18 s. per y&; 
42 1. facit. | 461. 16s, factt, 


. 13. If the given price of the Integer is an odd num- 

ber of ſhillings, then work firſt for the even number 
of ſhilliags by the'laſt Rule, and for the odd ſhilling 
take ., of the given Number of Integers according to- 
the 3 Rule of this Chapter, and add them together, 
and you have your deſire, Exampics follow. 


422 


138 


yas. SJ, 

422 at 3 per yard 
? = OA 
BY pune 2 


H—— — 


63——6 facit. 


ells. SF, 

$16 at 4 perell 
veg? F, 

I'54 — 16 

25—16 


l—_ A eemett. Bats 
— 


180—12 facit. 


Rules of Praftjce. Chap. 26+ 


ells " 

431 at 13 - 

—— cc. 
l. F, 

258 ———12 

21 —11 


_— -- 


| — Y— 


230——03 facit. 


els, s, 
324 at 17 Per etl. 


9 ——_ 


I. $5, 
259 04 
16 — 04 


27,——08 ſacit, 


14. Except when the given price of the Integer is 


s 5. for then it is ſooner anſwered by takin 


z of the 


given Number whoſe value is ſought, as in the follow- 


ing Example; 


ba” lbs 
#19 at 5 per yd. 


log L. ſacit. 


(0 WEL — — by 


ells '# 
11206 at 5 per ell, 


— OO ——_— _OO__—  — 


I;1 1. 10's. facit. 


Caſe 5. 


1; When the given price -of an Integer is ſhil- 


- lings and pence, or ſhillings, p*nce and farthings ; 
then if the ſhillings and pence: be an eyen part of, 


a pound, divide the given number of Integers, 
whoſe value -you ſec} by the denominator of that 


- * FraQtian repreſenting that even part. 


As for ExX- 


- ample, what: is the price of 384 yaras at 6 s. 8 d, per 
' . yard ? Here conſider that-6 s. 8 d. 157 of a pound, 


where- 


* JClep. 26. Rules of Praftice. - 
wherefore I divide 384 by 2, and 
the quote is the Anſwer,viz. 128 /. 


ſo that 384 yds, at 6 s. 8.4, per yd, 
amounts to 128 /. as per Margent, 


IF, 


— —y  —— 


| #[ 384 
128 |. facits 


ſtill obſerving the 7th Rule of the 


cth Chapter. 
& 438 eisat6 5. 8 4. 


| hk fatit. 
Lilg2g6 at 35 44, 


—  — 


| 187 4 105 facit. 


| 


More Examples follw: 


443 yas at 25. 64 


. 


530, 75. 6 4. facit. 


- 
8 


—+ [926 yas at 15. 84, 


60 lb. 105. facit. 


16, When the given-value of the Integer is ſhillings 
and pence, and not an even part of a pound, yet ma- 
ny times it may be divided into parts (viz. 6 s. 6d. is 
4s. and 2 s, 6d, for the 4 s. work according to the 
12th Rule foregoing, and for the 2 s. 6 d. take the 
eighth part of the-given Number and add them toge- 
ther,' then their ſum is the value required. ) | 

So 8 s. 6d. will be divided.into 6 s. and 2s. 6 4. 
aud the price of the given Number may be found out 


as before, Wc. 
| Jas &..4& 

386 At 8—-8 
| 33 —— 12—0 


— — 


. [1670l. $5. 44. facit 
_ Jells Ss, h, 


s| 123 |. — Sg 
F | $z— 5—6 


1314, 95, 64, ſacit 


Examples follow. 


| ells " BY © 
gg0* At g—4 


—— — — —_— 


s| $46 — © 
x | g0—— © 


144 & facit. 

ORE WT 

386 at 14—8 
4 


I54l, — 8—0 

I28——13—4 

283( 15, 44. facit 
©, » 29. When 


- 


wo 


190 | Rules of Prafttice. Chap. ; [3 Un 


' x7. When the given price of the Integer is ſhillings T, 
JW 


and pence, and you cannot readily divide them accor- 


ding to the laſt Rule, then muitiply the given number 
whoſe value you ſeek by the number of ſhillings in 
the price of the Integer, and then for the pence 
work by the 8th Rule foregoing, then add the Num. 
bers together, and their Sum 15 the value ſought in 


ſhillings 3 as for Example, what is the value of 392 yds 


at 6s. 9d. per yd? Here 6 s. 9 d. cannot he made 
any even part, nor indeed can it be divided into even 
parts of a pound, wherefore I multiply the given 
number of yards 392 by 6, for the 6 s. the produdt 
is 2352 hillings, then for the 9 d. I divide it into 6 4, 
and 3 4. and work for them by the 3th Rule fore- 
going, and at. laſt add the ſhillings together, they 
make 2645 s. and by the 3 Rule they are reduced to 
1321. 6 s. the value of 392 yds at 6s. 9 d. per yard, 
Sce the work following. 


— 


r | - 98 | 
| 264.5 
1324.6 5, facit. . 


Other Exariples follow, 

&4 < $ a, LA | ells, (A 4, 

| 4%0 at 4— 10 732 af 12—7 

4 ' I2 

4 1920 | <Z 17 8784 
| 240 | 3] 244 
7 160 183 
23210 | 92I]1 

I 16 l, ſacit. | 460 [ I 15, facit. : 


18, When 


nur 
tail 


anc 


OW; S&B3s 53 


| 


» SN 


col to [me 


ap; 26. Rules of Prattice. 

18. When the given _price of the Integer is ſhil- 
Pings, pence-and farthings, then multiply the given 
number of Integers by the number of ſhillings -con- 
in Jtained in the value of the Integer, and for the pence 
ce Jand farthings follow the 1cth Rule of this Chapter, 


Examples, 


Jae. to d, 
433 at &——6% 


"© wo 
219 
279—47 d, 


— 


375lo==4 7; 


12812 


Ce 


fac. 621, 12 ao a. 


| fac, 187 /,10 s, 454, 


| 


09/ ms «þ> wt 


facit 511. 35. 9:4. 


7-3 


ells fo d. 
379 at I "moms 2 i 
4 © 


OT ATYE 


$26] 4——55 


fac.2631.345.94.?; 
| 


es [X Aa. 
431 &t 2——4 7 
2 
862 
107 ——9 4 
$3 ——10 4» 
102 — 


Caſe 


oQ - DP ar” gr - = Inmom_ ww = 4 


"LOA 


| Caſe\,6. , 
19. When the given value of the Integer is pounds, 
then multiply the Number of Integers whoſe value is 


| Rules of Praft; ce 


ſought by the price of the Integer, and the produd is 


the anſwer 1n pounds, 


C 


I 


42 at 2 per C. 


84 |. facit. 


Examples. 


C, 


l, 


13 at 8 per C, 


104 |, facit. 


C. '# C: l. | 

30 at 3 per-C. 48 at 12 per C. 

90 l. facit. $76 | fact. 
Caſe 9. 


20, If the price of the Integer is pounds and ſhil. 
lings, then for the pounds work as in the laft Rule, and 
for the ſhillings as 1n the 12 and 13 Rules before-going; 
then add the Numbers produced from them both, and 


the Sum 1s the value ſought. 


Exam 


©, l. FR 

46 at 2-—==4 

99: ----/6, 
gomom 

011. 45. fatits 

”,. RY 8. 

58 at 37 

174 LN 

I 9 —g 
2—o18 


194. 6 5, jacit 


by 


ples. 


4 l. 
I 05, 


| 


oveſs hb $ 
82 at 4—10 


PE ee ec 


369 1. facit 


| groſs l, 5. 


26 at 3—15 


l. 105. facit 
w 21. When 


"#4 


IS 
IS 


Ry, Res 


Chap. 26. Rules of Prattice. 193 


21. When the given price of an Integer conſiſts of 
pounds, ſhillings, and pence, with farthings, then 
work for the ſhillings, pence, and farthings, firſt ac- 
cording to the 18 Rule of this Chapter, and find the 
total value of the given Number, as if there were no 
pounds, then work with the pounds according to the 
19 Rule of this Chapter, and add the Numbers thus 
found, and their Sum is the total value required, 


Examples of this Rule follow, 


E- &- 3&6 C &--..& 6 

2134 ſ—I3—, ? 37 at 3—8—104 
639 256 d = 2 5. 
| 213 13—s | 6d, 
——— = g—3 24, 

I3 s, 2769 da. 4=—7 5 | I 1 & 

SY g— = 
i. 25 Js [420 3218--4'd 
28 418 05 16 l. 8s, 43-4, 
—— FE 
1. 11421. 086 104 d, | 


9 


355l. 85. 102 d.ſacit | 


| 213 | 1291.8 5. 4% 0d. fac, 


pgroſs UL. s. d. as L i < 
1416 af 2—g—33 48 af 3—1 g—11t 
—_ 240 
” | $744 | 48 
& 4 he 720 Ig 6, 
$4. 26 | 24 | 6s d, 
"4; © 16 4. 
33714 6 | Tak 
| : w_ IA $. = | 
| 2 bo WE f.  "DETEES 2 [ 
10251, 145. facit | 182 b, 6 $, fact. 
K | 


22 When 


_ -— 


. 4 ” ——— -. - 


Anſwer, firſt I work for-the 
value of 316 yds. by the 15th. 
Rule foregoing, and then for 
the + yd. I taketof 4 s. 6 d. 


o#175S. 27 d. facts 


4 
"P48 


194 Rules of Praftice. 14Þ. B 
22, When there is given the yalue of an Tnteper,” 
and it 1s required to know the value of many ſuch 
Integers tegethzr, with 4 or © or 4 of an integer, 
then firſt (by the former Rules) find out the Value 
_ of the given number of Integers, and then for 4 of || a 
an Integer take + of the given value of the integer, or 
for + take + of the given value of the integer, and for 
3 firſt take the + of the given value, and then + of that I] .. 
z, letting each part under the precedent, then adding 
them together, their Sum will be the required value 
of the Integers and their parts, Example ; what is the 
value of 1165+ yds'at 4 5. 6 d. per yard? To give an 


3 . 
43 A 9 $s 34. facit- F 


- 


t! 
N 


yds. $, d, 
116% at q—=6 


mmmam_—_—— co 


which is 2 5. 34d. and add to 11/.125.| 2 5. t 
the reſt found 2s before, then 14—104.| 2 5.6 d. , 
is that Sum the total value of 2—3 | 4d, 
F164 yas. at 45.6 d. per yd. —— ; 
which I find to amount to 261. 26—4—3 facit [ 
- 4 5. 3d. as by the work in , 
the Margent. | 
Other Examples follow. , 
g244 yds. at 45. 10d. | 7205 J85. at 65,804. : 
1296 ——— | 4 * 240 |, 35:4 0d. factt, ( 
I62———— |64. 
loB————— | 44. 
 hngtd, [id _ R 
I 867 PA 2d. | L 


— 228 ells at 12.5, 11 .* I qrs. I, L Fo E. - 
I25. 28--3--14 at I-——10 
46 28 [L—— i. 
4 d. | I, L———— 10S 
| 34. | oolgs. | 3G A 
+ ell. 7s. 6d. ACe\ ps 3 kk 
2 ell, S. 9d. 14h | 


Many 


, II 
VP os ** 
£ | * 7. v 


} Many more queſtions may be ſtated, and ſeveral o- 


ther Rules of Praftice may be ſhewn according to the 
method of divers Authors, but what hath been deli- 
vered here are ſufhcient for the prattical Arithmetici- 
an in all Caſes whatſoever, 


__—  —  ——— M—————_ CO ———— —IIIEIRER—_—2 _— GC 


CHAP. XXVII. 
The Rnle of Barte. 


1. TJ Arter is a Rule amongſt Merchants, which (in 
the exchanging of one Commodity for ano- 

ther) informs them ſo to proportion their Rates as 

that neither may ſuſtain loſs. - 

2. To reſolve Queſtions in Barter, it will not be 
difficult to him: that is acquamted with the Golden 
Rule, or Rule of 3, it being altogether uſed in refol- 
ving ſuch Queſtions, 

Queſt. 1. Two Merchants, (viz. A and B) Barter, A 
hath 13C. 3 grs. 14 |. cf Pepper at 2 /. 16 s. per C. 
and B hath Cotton at 9 d. per /. 1 demand hew much 
Cotton B muſt give A for his Pepper 2 

Anſwer, 9g C. 1 qr. ” 

Firſt, find by the Rule of 3, or the Rules of Prg- 
Rice foregoing, how. much the Pepper is worth, ſay- 
19g, ; ; 
If 1 C. coſt 2 4. 16 s. what will 13 C. 3 rs. 14h 


cot ? 


; Unſwer, 38 |. r7.s. 

Sc condly, By the Rule of 3 ſay, If 9 d. buy 1 }. 
of Cotton, how much will 38 4. 17 s. buy? 

Anſ,,ver, 94 C. and ſo much Cotton muſt B give to 
A for 14 C. 3 qrs. 14 b. of Pepper at 21. 16 $. per Cent. 


| hen th.s Cotton is worth 9 d. peF /: 


K 2 gul. 


-) 
, 


- 296 #” Barter, Chap. 7; 
Queſt. 2. Two Merchants (A and B) barter, A hath 
Ginger worth 1 /. 17 s. 4 d. per C. but in barter he will 
have 2 |. 16 s. per C. B hath Nutmegs worth $ /. 12 5. 
per C. now I demand how B muſt. rate his Nutmegs 
per C. to make his gain in barter equal to that of A ? 

Anſwer, 81. 8 s. 

Say, By the Rule of 2, If 11. 17 5. 4d. require 
20. 16s, in barter, what will g {, 12 s. require in 
barter ?' 

Facit, 81. 8 5. c| 

Nueſt, 3. A and B barter, Ahath 120 yards of Broad- || 1 
cloth worth 6 s. per yd. but in barter he will have8 s. | B 
per yd. B hath Shalloon worth 4 s. per yd. Now I de- || V 
mand how many yds of Shalloon B muſt give A for 
his Broad-cloth, making his gain in barter <£qual to || + 
that of A ? = 

Anſwer, 180 yds of Shalloon, 

Firſt (as in the laſt queſtion) find out how B ought 
to ſell his Shalloon 1n barter, viz. ſay if 6 s. require 
8 s, what will 4s. require ? 

Anſwer, 5 5s. 4d, r'Y 

Thus you fee that B muſt ſell his Shalloon in barter | Rf 
at 55.4. if A ſell his Broad-cloth at 8 5. per yd. 

It remaineth now to-fiad out how much Shalloon Þ it 
B -muſt give for 120 yards of broad-cloth, which af- Þ ho 
ter the ſame method uſed to reſolve the firſt queſtion 
of this Chapter is found to be 180, and ſo many yds 
of Shalloon mult B give A for the 120 yds of broad- || ho 
cloth. z 

Queſt. 4. A and B bartered, A had 14 C,. of Sugar || Ou 
worth 6s d. per l, for which B gave him 1 C. 3 qrs. of || th 
Cinnamon, I demand how B rated his Cinnaraon || 22 
per L, "ml 

Anſwer, 4 s. per l, | 

Queſt. 5. A and B barter, A hath 4 Tun of F,xandy Þ| ou 
worth 37 1. 16 s. ready money, but in barter 'ne hath | *h 
gol, 8 5. per Tun, and A giveth B21C. 2 qrs. 114 4, Jt! 
of Ginger for his 4 Tun of Brandy, I defire to know I Per 
- how B fold his Ginger in barter per C. and how muck 

if was worth in ready money, J 

Os wk | Anſwer, 


> iy Qu. - a 


C p23. Oneſtions in Loſs, &c. 'T97 
3 -- Anſwer, For 9 1. 6 5. and 8 4. in barter, and it was 
| Y worth -7 1. per Cent. in ready money, 

| Queft. 6.. A and B barter. A hath 32o0dozen of Can- 
" ff dlesat 4s. 6 4. per dozen, for which B giveth him 
30 |. in money, and the reſt in Cotton at 8 d. per /. 
I demand how much 'Cotton' he muſt give him more 
. | than the 3o/. 

Anſw. 11 C, 1gr. | 

' Queſt, 7. A and B Barter, A hath508 yards of broad 
cloth worth 14 s. per yd, for which B giveth him 
1251. 12 $5. ready money, and 85 C. 2 grs. 24 L. of 
Bees Wax, now I defire to know how he reckoned his 
Wax per C. 


Anſwer 3 b. 10 s. per C. 
) ——_ cn—_ - Ir I rn Iu Are ener Cen Ogre 
t CHAP. XXylll. 


Queſtions in Loſs and G ain. 


r | Queſt. n. Merchant bought 435 yards of broad- 
__ A cloth for 8 Fig” ry Z ary and ſcllerh 
n || it again at 10 s. 4 d. per yd. now [ defire to know 
- | how much he gained in the Sale of the 435 yards ? 
n Anſwer, 39 l. 19s. 4 d. | ; 
s Firſt find out by the Rule of Three, or by practice 
- | how much the Cloth coft him at 8 5s, 6 d per yd. which 
I find to be 185 /. 6 s. then by the ſame Rule find 
ir | out how much he ſold it for, wiz. 225 /. 5 5. 4 d. 
zf || then ſubtrat 18g]. 6s s. which it coſt him, from 
n{2254. 5s 5. 4 4. which he ſold it for,and there remain- 
'Feth 2c /. 195. 4d. for his gain in the Sale thereof. 
Otherwiſe it may ſooner be reſolved thus, firſt find 
yy I out how much he gained per yd. tiz. ſubtrat3 's. 6 d. 
which he gave per y4 from 10 $s. 4 d. which he fold 
Lt for pes ye. the remainder is 1 s. 10 &d. for his gains 
y per ya, then ſay, & 


© | K 3 If 
I, , 


298 Queſtions in ap. 28; 
If 1 yd. gain 1 s. 10 d. what will 436 yds. gain 2the $ 


Anſw. by Prattice, or the Rule of Three is 39-1, 19 8s: Þ- 


4 d. as was found before, 

Queſt. 2. A Draper bought 124 yds, of Holland 
cloth, for which he gave 31 /. I defire to know how 
he muſt ſel] it per yd. to gain 104. 6 5.8 d. in the 
4 Sale of the 124 yds ? Anſwer, at 6s, 8d. per 
yard. | 

Add tine price which it coſt him, (viz. 31 1.) to his 
mtended gain, (viz. 10 4. 6 5. 8d.) the ſum is 41 1, 
6 s. 8 d. then ſay, 

if 124 yds require 41 1. 6 s. 8 d. what will 1 yd, 
_—_ ? By tlie Rule of Three I find the Anſwer 6 s, 
' ; 

Queſt. 2 A Grocer bought 3 C. 1 qr-14 L. of Cloves, 
which coſt him 2 s. 4 d.per {. and fold them for $52 {, 
14 5. I defire to know how much he gained 1n the 
whole? Anſwer, 8 þ. 12 Ss. 

Qyeſt. 4. A Draper bonght 86 Kerſeys for 129 |. 
I demand how he muſt ſell them per piece to gain r 5 }. 
in [aying out roo |, at the rate ? Anſwer, 11, 14 s. 6d. 
per piece ; for, 

fs 100l. isfo 11g]. ſoisr29 l to 148), 75. 

So that by the proportion above, I have found how 
ruch he muſt reccive for the 85 Rerſcys to gain after 
the rate of 18 |. per C. then to find how he muſt (ell 
them per piece. I ſay, 

As 85 pieces are to 143 /. 7 5. ſo is x piece to 1l, 
14 5. 6 4. which 15 the number ſought. 

Queſt. 6. A Grocer ought 4% C. of Pepper for 15 /. 
19 4. 4d, and (it proving to be damnifted) is willing 
to loſe 12 1. io 5s. fer Cent. I demand how he muſt} 
ſell it per 1, Anſwer, 7 d; per /. 1 

Subtra& 12 1. 10 s. the loſs of 1001. from 1o0 |, 
and there remains 87 /.. 1o s. then fav, | 

AsS1ocl. is to 87 /. 1o s. fo is 1g 1. 179 $5. 4d. to 
13 l.175.8d, ſo much as he muſt ſell it-all for to 
loſe after the rate propounded, then to know how he 
muſt ſell it per /, I fay, 

AS 134.11 $.6d. is togiC, ſaisrhtogd, 
Queſd 


4 
- 


 * IEC 


3 | Queſt, 6. APlu 


ſay, 


As 112-l. 10 $.1s to 1oo/H. fois 204 1. 15 s. to 


182 l. 


Which 182 /. is the Sum it coſt him in ail, then re- 
duce your 10 fadders to hilf hundreds, and 1t makes 
250, then ſay, 

As 390 half hundreds 1s to 182 U. fo is 2 half 
hundreds to 18 s, 8 d, the price of 2 haif hundreds, 
or one C, weight, and ſo much it ſtood him in per C, 


weight. 


eſt. 7. A Merchant bought 8 Tuns of Wine, , 
which being ſophiſticated, he ſeileth for 4oo /. and 
Iſ{cth after the rate of 12 L. in recciving 2 100 /, now 
I demand how much it coſt him per Tun ? and how he 
ſelleth it per Gallon to loſe after the ſaid rate ? Anſwer, 
it coſt 56 /. per Tun,and he muſt (ell it at 35.11 4. 212 
grs. per Gallon to loſe: 12 /. in receiving 100 0H, 

To reſolve this queſtion I coniider in the firſt place, 
that in receiving 100 /. he fofeth 12 1. therefore 100 /, 
comes in for 112 /. laid out, wherefore to fiad how 
much he laid out for the whole, I fay, | 

As 1001, is to 1121, ſois 4oo I. to 449 1. and fo 
much the-8 Tun coſt him, then to find how much it 
coſt per Tun, I ſay, 

As8is toqg481. ſo isntogs ll, the price it coſt 
per Tun, 

._ Naw to find how he muſt ſell it per Gallon, reduce - 
the 8 Tuns into Gallons, they make 2016, then lay, 

As 2016 Gallons is to 400 /. ſo is 1 Gall. to 3 s. 11 4. 
212 grs. the price he muſt ſell it at per Gallon to loſe 
as aforeſaid, 


Loſs and Gain. 
mmer ſo!d to Fodder of Lead (the 
-- Fodder containing 197 C.) for_204 4. 15 s. and gained 
after the rate of 12 /. 10 5s. per 100 4. I demand how 
much it coft him per C.? Anſwer, 18 s. 8d. 

To reſolve this queſtion add x2 /. 1o s. (the Gain 
per Cent.) to zoo þ. and it makes 112 4. 10 s, then 
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Queſt, - 
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Queſt, 8. A Merchant bought 8 Tuns of Wine,w re ; 
being ſophiſticated, he is willing to ſell for goo 4, ang 
loſeth at that rate 12 /.- in laying out 100 /. upon the 
ſame, now I demand how much it coſt him per Tun ? 
Here I conſider that for 100 /. laid out, he recei- 
veth but 88 /. therefore to find what the 8 Tuns coſt 
him, I fay, : 
As 88 l.is to 1cot. fo is 4oo l. to 45477 the price 
it all coſt him, then to find how much per Tun, I ſay, 
. _As8 isto 4543fh. ſois 1 to 5652, or 561. 16 5. 
44, 15% gr. per Tun, 


it 


CHAP. XXIX. 


0 


oO 6 &m mn 


Equation of Payments, 


1. I} Quation of Payments,is that Rule amongſt Mer- 

| chants whereby we reduce the times for pay- 
ment of ſeveral Sums of Money, to an equated time 
for the payment of the whole Debt without Damage 
to Cebtor or Creditor, and 


The Rule us, | ) 


2. Multiply the ſums of each particular payment by || © 
ts refpettive time, then add the ſeveral produtts tor 
gether, and their Sum c1vide by the total debt, and . I. ? 
the quotient thence ariſing is the equated time. for the . ||. ( 
pay ment of the whule debt. . Examp'e, .Þ £ 

Queſt. 1. A is indebted to B-in the ſum of 1935/4, |} 
whereof $50 /. is to be paid at 2 months, and go /. L 
* 4 months, and-the reſt at 5 months, now they.agree || © 

-v to make one payment of the'total Sum, the queſtion }} t 
235 what theequated time for payment without damage 
to Debtor or Creditor ? 'Þ 


To. 
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» 'To reſove this Queſtion I multip!y cach payment by 
its tine, viz. 


go Ll, multiplyed by 2 mon. produceth 100 
go {. multiplyed by 4 mon. produceth=————— 200 
30 l. multiplyed by 6 mon. produceth 180 


— 


The Sum of the produ7 is 480 


Then I divide 480 (the Sum of the Produdts) by 
130 (the total Debt) and the Quotient is 3:2 months-- 
for the time of paying the whole Debt. 

* QuefF. 2. A Merchant hath owing him 1000 /. to be. - 
paid as followeth, viz. 600 Ll. at 4 months, 200 h at. 
6 months,and the reſt (which is 200 /.) at 12 months, . 
and he apreeth, with his Debtor to make one payment 
of the whole, I demand the time of payment without 
damage to Debtor or Creditor ? 


600 I. multiplyed by. 4 months is-——— 2400 


200 [, multiplyed by 6 months is I 200 
200 L. multiplyed by 12 months is 2400 
Tie Sum of the Produtt is 6000 


and the Sum of the produRts (60co) being divided * 
by the whole Debt {roco /.) quotes 6 months for the - 
time of payment. of the whole debt. 

3. The truth of this Rule is thus . manifeſt, - if the-- 
intereſt of that Money which is paid 
(by-the equated time)after it is due, The Proof of the. : 
be equal to the intereſt of that mo- - Rule of Equation. -: 
ney. which (by the equated time) of payments. . 
15 paid ſo much. ſooner than it -18 - 
due at any rate per C.. then. the Operation.1s true, o«- 
therwiſe not. Example, - , 

In the laſt Queſt. 600 /. ſhould have been paid at'4.. 
months, but it 15 not diſcharged cwill-s months (that is: - 
'two months. after it 'is due) wherefore- its -intereſt- - 
for 2 .months at 6 per C. per Annum is 6 {, and then 1 
; Ks. 30 bd. 


. - 


» 
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2co |. was to be paid at 6 months, which is the F_ 2 


quated time for its payment, therefore no intereſt 35” 
reckoned for it, but 200 /. ſhould have been paid at 
12 months, but 3t 1s to be paid at 6 months, which is 
6 months ſooner than it ought, wherefore the intereſt 
of 2ccl. for 6 months 1s 6 /. (accompting 6 1. per Cent, 
per Annum) which is equal to the intcrett of 600 /. for 


2 months, wherefore the work is right. 


Quejt. 3, A Merchant hath owing him a certain ſum 
to be diſcharged at 3 equal .payments, viz. 4 at two 
months, x at four months and 4 at 8 months, the que- 
ſtioa is, what 1s the equated time for the payment of 
the whole Delt? | 

In queſtions of this nature, (viz. where the Debt is 
divided into equat or unequal parts) cach of the 
parts is to be multipiyed by its time,and the ſum of the 
produtt is the Antwer, 


1 Multiplyed by 2 mop. produceth 
3 Multiplyed by 4 mon. produceth 1+ 
3 Multiplyed by 8 man. produceth 27 


— —— — 


The Sum of the Produdt is 42. 


Vs] »Þ 4 


which "15. 42 months for the equated time of pay- - 
ment. 

If inſtead of the fraions (repreſenting the parts) 
you had wrought by the numbers themſelves (repreſen- 
ted by thoſe parts) according to the firſt and ſecond 
Examples, it would have bcen the ſame Anſwer, as, 
ſuppoſe the debt had been go /. then} ofit is 30 þ.. 
for each payment, vz. at 2, 4, and 8 months, then 


\* | 
30. 1. Multiplyed by 2 men. produceth 60 
20 L. Multiplyed 'by 4 mon. produceth. 120 
30 I, Multiplyed by 8 mon. produceth 240, 


The Sum of tre produit is 420 S 
which divided by go (the whole dett): quoteth 452, 
or. 4 * months as before, - y- as | 


gueſt. 


TY WT 


is I . 


n ---— NQueFt, 4. A Merchant oweth a Sum of money to be 


-J + the whole Sum? 
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paid + at 5 months, and + at 8 months, and + at 10 
months, and he agreeth with his Creditor to make ' 
one total payment z I demand the time, without dam- 
maze to Debtor or Creditor 2 Work as in the laſt Que- 
ſtion, and you will find the Anſwer to be 9 months, 

Nueſt> gs. A is indebted to B 640 1. Whereof he 1s 
to pay 49 /. preſent Money, and 350 /. at 3 months, 
and the reſt (vx, 250 /.) at 8 months, and they agree, 
to make an Equated time for the whole Payment z 
now I'demand the time ? 

In queſtions of this Nature, (viz. where there is 
ready money paid) you are (in Multiplying) to neg- 
let the money ' that is to be paid preſent, and wor 
with the reſt as is before direQed, and divide the 
ſum of the produts by the whole Debt, and the _— 
is the Anſwer : For here qo /. is to be paid preſent, 
and hath no time allowed, and according to the Rule 
it ſhould be multiplyed by its time, which is (s) 
therefore 4o times o 15 o, which neither augmenteth 
nor diminiſheth the Dividend ; wherefore {to pro- 
ceed according to dire&ion) I-ſay, 


450 by 3 Mnths produceth =———-1050 
250 by 8 Months produceth 2000 


—— 


©3050 


The Sum of the produtt is 


which divided by 640, the whole Debt, the Quote 1s 
4#+2 Months, the time of Payment. 

Queſt. 6, Ais indebted. to B in a certain Sum, 4 - 
whereof is to be paid preſent Money, 4 at 6 months, 


' mawd the reſt at 8 Months 3 now I demand the equated * 


time for the payment of it all ? © 
Anſwer, 34 months is the time of pavment. 
Nueft. 1. A is indebted to B 129 1, whereof + is to 
paid at 3 months, & at 6 months, and the reſt at g 
months ; what is the Equated time for the payment-of 


_ Anſmerg” » 
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Anſwer, At 6 4 months. 


Queſt. 8. A 15 indebted to B 420 Ll. which is due 


at the end of 5 months, but A is willing to pay him 
140 {. preſent, provided he can have the remainder 
forboru ſo much the longer to make ſatisfaftion for 
his kindneſs, which 1s agreed upon, I defire to know 
what time ought to be allotted for the payment of the 
280 |. rematning ? 

To reſolve this. queſtion, firſt, "find out what. is the 
intereſt of 140 /. for the time it was paid before it was 
due, at 6 per Cent. (or any other rate) (viz. 6 months) 
and you will find it to-be 4 /. 4 s. Then it is evident 
that the remaining 280. /. muſt be detained ſo much 
longer than-6: months as the while it may eat-out that 
intereſt, viz. 4 [. 4.5. which 1s thus found out, viz. 
Firſt, ſee what 415 the Intereſt of 280 /.. for a month, 
or any other time z but here. we will take one month, 
and its Intereſt, for one mB8nth.1s 25 5. 

Then by the Rule of Three, ſay, 

As 28.5, 15to 1 month; ſois 84 s. to.3 months; 
ſo that the 280 /. remaining muſt be kept 3 manths, 
beyond its firſt time of payment, (viz.6 months) which 
added thereto, makes 9 months, at the end of which 
time,A ought to make payment-of the remainder. 


es 
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GHAP. XXX. 
E X.C H. A.N.G. E:. 


1. H E Rule of Exchange informeth Merchants - 
- how to exchange Moneys, Weights, or Mea-- y-- 
ſures of one Countrey into (or for) - the Moneys, 


Weights, or Meaſures of another Country, and when 
the Rate, Reaſon, or proportion betwixt. the, Money, 
Weights, or Meaſures of different Countreys is known, 
it will not be difficult for the practitioner that .15, well 


acquainted with the Rule of proportion (or Rule of *, 
Jhree) to reſolve any Queſtion wherein. it is required. + 
2 bh ” to. 


- oY 


. 
+ 
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y | ts Exchange a given quantity of the one Find into 
* the ſame value of another kind. 


g z Sb —— 


2, In Queſtions of Exchange there is always a com- 
pariſon made between the Coyns, Fc. of two Coun- 
tries (or kinds) or of more. 

3. In Queſtions where there is a compariſon made. 
between two things(whether they be Moneys, Weights, 
tc.) of different kinds or (Countries) there may be a 
ſolution found by. a fingle Rule of Three, as may ap- 
pear by the following Example. 

Queſt. 1. A Merchant at London delivered 370 I, Ster- 
ling, to receive the ſame at Paris -in French Crowns ; 
the Exchange 34 French Crowns per pound Sterling. I 
demand how many FrenchCrowns ought he to receive? 

In placing the numbers obſerve the 6th Rule of-the 
1oth Chapter, which being done, the given numbers - 
will ſtand thus, 


' Crowns L. 
| L 37 $70 - 
and being reduced according to the Rules of the. 24th 
Chapter, will ſtand thus ; 


Il, Crowns <1. Crowns 
ASE is:to *2 (0158372 to 12334» 
So that I conclude he ought to receive 12333 French 
Crowns at Paris for 370 L. delivered at London, 

Que#, 2. A Merchant deiivered at Amſterdam $87 1. 
Flemiſh to receive the value thereof at Naples in Du- 
cats ; the Exchange 4+ Ducats per l. Flemiſh, I demand 
how. many Ducats he ought to receive 2 + * 

The proportion-is as. followeth.: 


l. Ducats L, Ducats. 
-_ AsZ is to ?4fo 15 53] to 28174 
So I find he ought to receive 28174. Ducats at Naples 
for the $87 1, Flemiſh delivered at Amſterdam. 
Queſt.z. A Merchant at Florence delivercth 3478 Du- 
catoons, to reccive the yalue at London in pence, the 
© Exchange 53x pence Sterling per Ducatoon ; I demand, + 
| how much Ster/ing he ought to receive? . P | 


The: 


The Preportion for Reſolution is, 


Duc, d. Duc, d, 
7 I 4 
As 4 15to '*7 ſo1s 3475 to 186073 


which 15 equal to 9575 L 6 for the Anſwer, 

I might here (according to the Cuſtom of Arith- 
metical Writers) lay down Tables for the ReduRion of 
Foreign Coyns to Engliſh ; but by Reaſon of their In+ 
ſtability (for they continue not at a conſtant ſtandard, 
as ouf Sterling Money doth, but are ſometimes raiſcd, 
and ſometimes depreſſed) I ſhall forbear. - 

4- When there is a Compariſon made between more 
than two different Coyns, Weights, or Meaſures, there 
ariſeth ordinarily two different caſes from ſuch a 
Comparyſon. 

1. When it is required to know how many pieces 
of the firſt Coyn, Weight, or Meaſure are equal in 
:yalue to a known number of pieces of the laſt Coyn, 

" Weight, or Meaſure. | 

2. When it 1s required to find out how many pieces - 
of the laſt Coyn, Weight, or Meaſure are equal in 
Value to a given Number of the firſt ſort of Coyn, 
Weight, or Meaſure, | 


An Example of the firſt Caſe may be #hts, V 1.2. 


Due8. 4. If 150 pence at London are equal to 3 Dy- 
cats at Naples, and 4+ Ducatsat Naples make 345 Shil- ,f, 
lings at Bruſſels, then how many pence at London, are +} 
equal to 138 Shillings at Bruſſels ?. Facit g6o d. 7 

This Queſtion may be reiolved at two fingte Ru'es 
*of Three 3 for firſt I fay, 

If 3 Ducats at Naples make 1 $0 Pence: London, how 

" many Pence will 44 Ducats make ? 

Anſwer, 240 Pence, - ; & 
By the foregoing Proportion, we have diſcove 
red that 4+ 'Duciis at Naptes make 240 gum at 
5 0 . 0naon ; 
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"ÞF London: And by the Tenour of the Queſtion we ſee 
"F that 4+ Ducats at Venice make 34+ ſniliings at Bruſſels, 
therefore 240 d. at London are equal to 345 5. at Braſſels, 
(for the things that are equal to one and the ſame thing 
are alſo equal to one another) wherefore we have a 
way laid open to give a ſolution to this Queſtion by 
another Single Rule -of Three, whoſe proportion is, 
; As 34* thillings at Bruſſels is to 240 pence at Lon- 
f don, ſo is 138 ſhillings at Bruſſels to 950 pence at Lon- 
don, which is the Anſwer to the Queſtion, 


| An Example of the ſecond Caſe may be thus, V I Z, 


Queſt. 5. If 4o 1. Averdupois weight at London 1s e- 
ual to 36 L. weight at Amfterdam,and 90 /. at Amfſtey- 
am makes 116 1. at Dantzich, then how many pounds 

at- Dantzich are equal to 112 1. of Averdupois weight 
at London ? 

Anſwer, 12924 pounds at Dantzich.* 

This Queſtion 1s likewiſe anſwered -at two fingle 

Rules of Three, viz. Firſt, I ſay, 

As 36 |. at Amſterdam is to 4o /. at Lond. 

So is go l.-at Amſterdam to 100 1, at Lond, 

And by the queſtion you find that go /. at Amſterdam 
| is 116 1, at Dantzich, and therefore 100 /. at London is 
hkewiſe equal thereunto, wherefore again, I ſay, 

As 100 /, at London is to 116 l., at Dantzich; 

So is 182 /, at London to 12924 1. at Dantzich, 

By which I find that 1292+ at Pantzzch are equal to 

| 1121, Averdypois weight at London. 
4 5+ There is a more ſpeedy way to refolve ſuch Que- 
> ſtions as are contained under the -two Caſes before- 
" aentioned, laid down by Mr. Kerſey in the third Chap- 
ter of his Appendix to Mr Wingate's Arithmetick, 
where he hath given two Rules for the Reſolution of 
the Queſtions pertinent to the rwo ſaid Caſes, 
6. But I ſhall lay down a general Rule for the ſolu- 
, tion of both Caſes ; and firſt, let the Learner obſerve 
} the following Dire(tions in placing of the given terms, 
._ "oi: 


7+ Let t 
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7. Let there be made two Columns, and in theſe 
Columns lo place the given terms one over the other, © 
as that in the ſame Column there may not be found 
two terms of the ſame kind one with the other. 
Having thus placed the terms, the. General Rule 


is 
" Obſerve which of the ſaid Columns hath the moſt 
terms placed 1n it, and multiply all the Terms there- 
in conti:ually, and place the laſt produ&t for a Divi- 
dend ; then multiply the terms in the other Column 
continually, and let the laſt produ& be a Diviſor, 
then divide the ſaid Dividend by the ſaid Diviſor, 
and the Quotient then ariſing is the Anſwer to the 
Queſtion. 

So the Example of the firſt of the ſaid Caſes being 
again repeated, viz, if 150 pence at London make 3 
Ducats at Naples, and 4+ Ducats at Naples make 34- 
ſhillings at Bruſſels, then how many pence at London 
are equal to 138 ſhillings at Bruſſels 2 

The terms being placed according.to the: 9th Rule | 
will ſtand as followeth. 


| A B ii. | 
Pence at Lond, 150 3 Dacits ao/u7 | 
Dixsats at Na. 4+ 344 SR ee Os 
Shill. at Brufſ. 138 *| Sill. at Bruff. 


having thus placed the Terms that in either Column 
there 15 two-terms of-one kind, then obſerve that the 
Column under- A hath moſt terms in it, therefore thcy 
muſt be multiplyed together for a Dividend 3 wiz..150 f 
mult. by 4# produceth * 5 *2 which multiplyed by 138 | ) 
produceth 49*392 for a Dividend, then in the'Column \F; 
under B, there are 3 and 344 which multiphed toge-_ 
ther, produce ?*2 for a Diviſor ; then. having divt- 
ded 49522 by 227 the Quotient _is 960 pence for the 
anſwer as before. 

' Again, let the Example of the ſccond caſe be - again 
repeated, iz. If 40 1. Averdupois weight at London 
make 36 /. eight at Anmſterdam,and go 1, at Amſterdam , || 
make 116 /. at Dantzich, then how. many pounds at 7 || \ 
Dantzich arc equal to 112 4, Averdupozs weight at Lon- 
don. A I The: | 


- 
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* The terms being diſpoſed accoding to the 7th Rule 
foregoing will ſtand thus, 
A B 

I. at Lond. | 4o | - 36 
I. at Amſt. | go | 116 | 1. at Dantzick 
. 112 | |. at London. 

whereby I find that the Terms under B multiplyed 
; together produce 467712 for a dividend, and the 
Terms under A, viz. 40 and go produce 3500 for a 
Diviſor, and Diviſion being finiſhed, the quotient gt- 
veth 1293475 pounds at Dantzich for the Anſwer. 


l. at Amſterdam 
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CHAP. XXX1I, 
Single Poſition. 


I, Egative Arithmetick, called the Rule of Falſe, 

is that by which we find out a truth, by num- 
bers invented or ſuppoſed,—-and this is either ſingle or 
double. 

2. The Rule of Single Poſition is.when at once, viz. 
by one Falſe poſition, or feigned number, we find out 
the true Number fought. 

3+ In the ſingle Rule of Falſe, when you have made 
ehoice of your poſition, work it gecording to the te- 
nour of the queſtion, as if it were the true number 
ſought, and if by the ordering your poſition you 

; |, 5nd the reſult either too much or too little, you may 
| / then find out the number ſought by this proportion 
\Y/- fo:lowing, wiz. . 
.., Asthe reſult of your poſition is to the poſition, fo 
the given number to the number ſought. — 
Example. 

Queſt, 1. A-perſon having about him a certain num- 
2er of Crowns, ſaid if the fourth and third and fixth of 
them were added together, they would mak* juſt 45 3 

; |... now I demand the- rumber of Crowns he had about 
{ | \bim ? Anſwer, 60 Crowns, 


Ta 
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To reſolve this queſtjor, I frypof2 he had 24 Crowns 
(or any other number that 11! admit of the like di= 
viſion) now the fourth of 24 is 5, and the third is 8; 
and the fixth is 4, all which parts (viz. 6, 8, and g,) 
being added together make but 19, but it ſhould be 
45, wherefore I ſay by the Rule vf Tiree, 

As 18, the ſum of the parts is to the poſition 24, || a 
ſo is 45 the given number to 60 the true number | a 
Dught, | C 

For the fourth of 6o 1s 1«, and the third of 6o is fl a 
20, and the fixth of 60 is 10, which added together {| 

c 
1 
k 
] 
; 


make 45» 

Que. 2. Three Perſons, viz. A, B, C, thus diſcourſe 
together concerning their Age, quothBto A, Tam as 
old, and half as old again as you, then quoth C to B, 
FT am twice as old as you, then quoth A to them and 
I am ſure the Sum of. all our Ages is 155, now I de- 
mand each mans Age? Anſwer, A 30, B 45, Coo ff | 
years of Age, whichadded together, make 165; 


— _— hw _—— 
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CHAP, XXXIL. 
Double Poſition. 


\ HE Rule of Double Pofition is when 2 falſe 
poſitions'are afſumed to give a Reſolution to 
the queſtion propounded. | 
2, . When any Queition is ſtated in double nn \ 


make ſuch a Croſs as followeth. (| 


14 
a C 


3. Then make: choice of any number you think 

may be convenient for your working, which call your 

- firſt Poſition, and place it at that end of the Croſs at-,J.. 
a, then work with this poſition (as if it-were the tru þ 
; | number - 
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number ſought) according to the nature of-your que- - 
ftion; then having found out your error, either too 
much or too little, place it on that ſide the Croſs at d, 
then make, choice of another number of the ſame de- 
nomination with the firſt pofition (which call your ſe- 
cond pofition) and place it on thar fide pf the Crofs 
4, | at 6, then work with this poſition as with the former, 
er | and having found out your error; either too much 
or too little, place it on that fide of the Croſs at c, 
is | and then the poſitions will ſtand. at the top of the 
er | Croſs, and the errors at the bottom, each under his 
correſpondent poſition, and then muiltiply the errors 
ſe | into the poſitions croſs-wiſe, that is to ſay, multiply 
is | the firſt poſition by the ſecond error, and the ſecond 
2, | poſition by the firſt error, and put each produft over 
d | 1ts poſition, 
2 4. Having proceeded fo far, then conſider whether 
o | the errors were beth alike, that is, whether they were 
both too much, or both too little, and if they are 
alike. then ſubtra& the lefler produ@ from the greater, 
- | and ſet the remainder for a dividend, then ſubtra& 
the lefler error from the greater, and let the remainder 
be a diviſor, then the quotient arifing by this Diviſt- 
on is the anſwer to the queſtion, | 
$s. But if the errors are unlike, that is one too much 
and the other too little, then add the produdts of the 
: poſitions and errors together, and their ſum ſhall be 
) a dividend, then add the errors together, and their 
ſum ſhall be a diviſor, and the quotient ariſing hence 
18. is the Anſwer ;- which two laſt Rules may be kept in 
( / memory by this Verſe following, viz. 


»f.. When Errors are of unlike binds 
| *' Addition dath enſue, 
But if alike Subtra&ion finds 
Dividing work for you. 


Queſt. 1. A, B, and C build a Houſe which coſt 
.. 76 b.. of which A paid a certain Sum unknown, RB: 
[ paid.. 


Fx 
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B- paid as much as A, and 10 /. over, and C id ; 
much as A and B, now I defire to know cach mal ; 
Share in that charge ? 

Having made a Croſs according to the 2 Rule, I 
come according to the third Rule to make choice of 
my firſt poſition, And here I ſuppoſe A paid 6 /. which 
T put upon the Croſs as you ſee, then B paid 16 /. (for || b; 
it is ſaid he had paid 10 /. more than A) and C paid || fc 
22 1. for 'tis ſaid he paid as much as A and B, thenl I B 


add their parts. ſt 

fi 

E. i 1 

9 6 VV 
19 B 16 

28 120 168 298 C 22 > 

$6 12) (14 Sum 44 5 

32 20 hs 

76 12 76 I 
55 44 

' 20 erry 22 | > 


and they amount to 44, but it is ſaid they paid 76 L, || ;;, 
wherefore it is 32 too little, which I note down at || 
the bottom of the Croſs under its poſition for the firſt 
error, | 
Secondly, 1 ſuppoſe A paid 9 . then B paid 19 /. 
and C 28 /, all which added together, make $6, but 
they. ſhouid make 95, wherefore the error of this ( 
'pofition is 20, which I put at the bottom of the Croſs \ 
under his poſition for the ſecond Error, then T multi- 
ply the Errars and the Pyſetions croſs-wiſe, viz. .232 --( 
(the Errar of the firſt Poſition) by 9 (the ſecond poſitz- 
on) and the produtt is 289, Then I mu'tiply 20 
(the Error of the ſecond Poſition) by 65 (the firſt poſetien:) 
and the produdt is 120. : } 
Then (according to the 4th Rule) I ſubtrat the t 
lefſer produ from the greater, (viz. 120 from 288, ot 
becauſe the Errirs are both alike, viz. too litt'e) f 
and * 
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F and there remaineth 158 for a Dividend, then I 
ſabtra& 20 (the leſſer Error) from 32 (the greater 
Error) and the remainder is 12 for a Diviſor, then di- 
vide 163 by 12, and the Quotient is 14 for the An- 
ſwer, which is the?ſhare of A in the Payment, 

6. Again Secondly, If the errors had been both too 
big it had had the ſame effe, as appeareth, by the 
following work ; for firſt I ſuppoſe A paid 20/7. then 
B paid 3ol. and C go /. which in all 15 100, but it 
ſhould have becn no more than 76, wherefore the 
firit Error is 24 too much. Again, I ſuppoſe A paid 
18 |, then B muſt pay 28 /, and C inuſt pay 46 1. 
which ia all 


p4 : 
| ? 
$9 
Ly 


hy bis 3 I” ty, pod 


20 A gh | A 18 
* | 20 B | B 28 
50 C 320 .112 432 | C 465 


8 


100 Sum 8) (14 ſacit Sum 92 
24 error error 16 


76 Subtr. 24 15 ſubtr. 76 


, | is92/. but it ſhould have' been but 75 /. wherefore 
' | the ſccond Error is 16 too much; then I multiply 
20 (the firſt Poſition by 16 (the ſecond Error) and 
the produdt is 320, again multiply 18 (the ſecond 
Poſition) by\24 (the firſt Error) and the produdt is 432. 
Then becauſe the Errors are both too much, I ſubtra&t 
( 329 (the lefler produ@t) from 432 (the greater pro- 
8 du&t) and there remaineth 112 for a Dividend, like» 

wiſe I ſubtra& 16 (the lefſer Error) from 24 (the great- 
| er Error) and the difference is 8 for a Diviſor, then 
perform Diviſion, and the Quotient is 34, (as before) 
for the auſwer. 

Azain Thirdly, If the Errors had been the one too 
big, and the other too little, Reſpe& being had to 
the 5th. Rule foregoing, the Anſwer would have 
'been the ſame, © as thus, I take for my firſt Poſe- 


.. =o 


ve take. 
26 | take. 


tion 6, and then the Error is 32 too little, then I _- | 


Z ; each Perion ? Anſwer, Aii8,B1 
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take for my ſecond pofition 18, and then the error is 


16 too much, then I multiply the poſitions and errors N** 
Crofs-wiſe, and the produdts are g6 and 575, and be. |® 
cauſe the errors are unlike, - 
I 
ſt 
21 
vv 
C 
tl 


(viz.) one too big, and another too little, I add the | B 
produtts 96 and 576 together, and their Sum is 672 © 
for a Dividend, I likewiſe add the errors 32 ard 156 UB 
together, and their ſum 1548 for a Diviſor, then ha- © 
ving finiſhed Divifion, I find the Quotient to be 14, |" 
which is the anſwer as was found out at the two ſeve- || © 
ral Tryals before. 


| + 
For proof of the Work I ſay, rl 
I. 
If A paid— — — —_— I u! 
Then B paid 14 and 10 (that %) 24 C 
Then C paid 14 and 24 (that is) 38 P 
The Sum of all «x———R20o—76 | - 
which is the total value of the building and equal to * 


the given nvmber. 

Thoſe who defire to ſee the demonſtration of this 
Rule, let them read the 95th Chap. of Mr Kerſey's Ap- 
pendix to Wingates Arithmetick, Petiſcus in the 5th,. 
Book of Trigonometria. Or Mr. Oughtred in his C[vis 
Mathematice. | 

Queſt, 2. Three Perſons, A, B, C, thus diſcourſed 
together concerning their Age 3; quoth A I am 18 years 
of Ape, quoth B I am as oldas A and ;C; and 
quoth C, I am as old as you both, .3f your years were. 
added together.. Now I defire to know the Age of 
and C15 72 

Queit. 


b--: years of Age, . 


Wy — I" >” 
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—  Qzeſt. 3. A Father lying at the point of death, left 
"Yto his 3 Sons, viz. A, E, C, all his Eſtate in Money, | 

and divideth it as followeth, viz. to A he gave 2 wan- 

ting 44 1. to B he gave 4+ and 14.4, over, ard to C 

he gave the remainder, which was 82}. lefs than the 

ſhare of B, now I demand what was the Sum left, 

and each mans part ? Anſwer, The Sum bequeathed 

was 588 1, and whereof A had 250 {, B had 210 /. and 

C had 128 7. 

Due#, 4. Two perſons, viz. A and B had each in 4 
their hands a certain number of-Crowns, and A faid to 
B, if you give me one of your Crowns I ſhall have five 
times as many as you 3 and faid B to him again, if you 
5 give me one of yours, then we ſhall each of us have 
an equal Number ; now I demand how many Crowns 
had each Perſon ? Anſwer, A had 4, and B had 2 
e. | Crowns. | 

Que. «. What number is that unto which if I add 
x of it (elf, and frony the Sum ſubtract 4 of it ſelf, 
the Remainder will be 216 ? Anſwer, 192. 

Many more queſtions may be added, but theſe well 
underſtood, will be ſufficient, (even for the meaneſt 
Capacity) for the Reſolution ot any other queſtion 
pertinent to this Rule. ; 

There may be an objeRtion made becauſe we have © 4 

{not treated particularly upon Intereſt and Rebate, but *? 

the operation of ſuch Queſtions being more applicable 
to | £9 Decimals, are omitred, till we come: to acquaint 
the Learner therewith. | 
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| Books Sold by Eben, Tracy, at the T hree 


Bibles 02 London-Bridge, 

Arkham's Maſter-piece Revived, containing all 
knowledge belonging to the Smith, Farrier, or 
Horſe-Leach , touching the Curing all Diſeaſes in 
Horſes ; and now 1n this Impreſſion is added the Com- 
pleat Jockey, containing the method for the Training 
up Horſes for Racing, with their Heats and Courſes 
and manner of keeping 3 alſo inſtrations for buyers, 
to avoid Cheating Horſe-Courſers, and all things ne- 

ceſlary for Gentlemen and others. 

Dr. Newtons Coſmographia, or a view of the Globes, 
being an Explanation of the Principles of Geometry, 
applyed to Surveying and Gauging of Casks, to which 
15 added an Introduttion to Geography. 


ADVERTISEMENT, 


Here 15 lately brought from Chily a Province in 

America,a moſt excelient Natural Balſam,found by 
ſcycral eminent Perſons to excel that of Peru and Tolu, 
in curing of divers Diſeaſes hath, given Demonſtration. 
'Cis a remedy that -no Man under the Sun can Com- 
poſe, being a moſt Odoriferous and Natural Bal/am. It 
Cures moſt Diſcaſss in Human Bodies ; particularly 
helps all Pains coming from Cold ; chietly Pains 1n the 
Stomach, want of Appetite:Corroberating and ſtrength- 
nihg the whole Body. Tis a wonderful Remedy for all 
inwzrd Sores, Bruiſes, or Ulcers of the Lungs, Reins, 
Bladder, or Womb, @c. It helps Shortneſs of Breath, 
Cough, or Conſumption, or Wheefings : *Tis good in 
moſt Difeaſcs of the {fead : as Falling-Sickneſs, Apo- 
plexy, Palftc, Trembling Convulſions, Head-ach, and 
Giddincts of the Head ; and Strengthens the Brain and 
Nerves. It kills Worms and helps the Stone, and 1s a 
700d provoker of Urine,and brings away the Sang gnd 
Gravel, which oftentimes obſtruQs the Urine. It helps 
all Fluxes of the Belly ; and 'tis a wonderful thing for 
' moſt Diſeaſes of the Ears, cfſpecially Deafaeſs. And 
outwardly applied,Cures all manner of Green Wounds, 
Licers and Fiſtula's. And Cures moſt Diſeaſes in Wo- 
* men. It is only to be had-of Eben, Tracy, at the Three 
Bibles on London-Bridze, at 1 5s. 6 d. the Ounce, The 
Bottles are Scaled with the Balſam-free.. '®, 
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